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DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
SPECIFICATION

CATEGORY III INSTRUMENT LANDING SYSTEMS

1, SCOPE AND CLASSIFICATION

1.1 Scope.- This specification defires the periormance reculrements and
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2. APPIICABLE DOCUMENTS

2.1 PAA Documents,- The following FAA specifications, standards and o
rubiications, inclucing all amwendments thnereto, ard of the issue in effect
on the date of contract award form a part of this sp;glzlcwu¢oA to t
extent specificd Lerein., Where any discrenancies exist between this speca-
fication and the reference documents, this specification s¢hall govern,
Where ary discrepancies exist between FihA documents and other reference
documents, the FAA documents shall govern, unless otherwise specified,
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2.1.1 FAA specifications.-

FAA-G10 Structural Steel

FAA-G-1210 Provisioning Tecnnical Documentation
FAA-C-1217 Electrical Work, Interior

PAA-C=1247 Erecetion of Self Supporting Towers

FAA-G-1775 Spare Pnrts - Decaliar Ior Zlectronic, Electrical
a



2

.

A

FAA-G-2100

FAA-G-2100/1

FAL-G-2100/3

FAA-G-210C/4

FAA-G-2100/5

FAA~(C-2256

TAA-D-2LOU /1

FAA-D-2404 /2
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Supplement &,

rorice BEguipment, General
Requirements, i

T
List of Aprlicatvle Documents
Electronic Eguicment, General Requirements, Fart 1,
Basic Requirements for all Equipments

Requirements Tor Doulpments
Devieges

Employing Semiconductor

Reguirerments for sgulpments Printe

Wiring Techniagues
Requirements for Equipments Microelectronic
Devices

Employing

Temperature and Humidity Cerntrel Eguipment

mteals

Fart 7

Instruction Booke HManuscripts Teck
Equipment and Syetems, Reguirenents,
- Preparatior of Manuscript

Prevaratior of Manuscript oy ana Reproducible

Artwork

FAA standards.-

FAA-STD-002
FAA-STD-00%

FAA-STD-016

Engineering Drawings
Paint Systems for Structures

Quality Contrcl Trogram Regulrements

Other FAA publications.-
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Military and fed

FAA Advisory
Circular
150/5345-2

FAL Advisory
Circular
70/7460~1
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FAA Manual
OA P 8200.1

federal publications,
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OIL=-D=1000 Drawinges, BEogineering

Propeller
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VT wb45008 Inspeciion Systems Requirement

N LLitary handbook.-
MIL~HIRK-2 ard Failure rate for
2. Miiitary standards.-—
VIL-2TD~a70 Ty Prozram Reguirercent:
MIL-3TD-471 Maintainability Demonstration
MIL-STD-75¢  Reliahid Frediction
VIL-3TD-781 Relighility Tssting
VIL-8TD-785  Reliability FProgram
2.2,% TFederal aspecificationg,-
I~P-38% Plastic Material, Polycater Re , Glass Fibe
SS-T=312 Base, Low Pressure Laminated Floor, Asphalt, Rubber,
Vinyl, Vinyl Asbestos
RR-3~-00130 Safety Zq ment, Climbing
2.2.5 Federgl stundards.-

Federal Standard 595 Colors
2.5 Cther publications.- The following publications, of the issue in eff
ori the date of contract award forms a part of thig specification and are
applicable to the extent specified herein.

2.%5.1 ASTM standards.-—

ASTM E 84 Surface Burning Characteristics of Building Materials

ASTM B 136 Noncomrbustibility of Material
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ASTM D 635 Tlammability of “igid Plastics

ASTM D 1962 Flarmability of Plastic Fcams and Sheeting

2.%5.2 QOther documents.-
ASHRAFR Armerican Society of Heating, Refrigerating, and

Lir Conditicning Engineers Guide and Data ook

Uniform Buildire Intermational Conference ol Building Officials
Cocde Volums 1

JES Handbook Iliuminating Engineering Society

ICAQ Annex inte rhdtlona Standerds and Recomrmended Practices,
10 Aer : C internationa
Civ
OSHA Cecupatiornal Safety and Health Standards

ou
J.S. Department of Labor

EIA Standard Structural Stancards for Steel Antenna Tower
RS~222-4 and Antenna Sup;crting Structures

UFPA No. 70 National Electrical Code

Copies of this specification and other applicable FAA specifications,
standards, directives, adviscory circulars end drawings may be obva"nﬁd from
the Contracting Cfficer in the Federal Aviaticn Administration Offic

ssuing the invitatior for bids or reguest for proposals., Reguests snould
fully identify materizls desired, f.e specification, standard, amrendment
and drawing numoers anc dates cf ¥ Reguesats shoulid cite the invitation
for bids, request for proposals, or the contract invelived cr other use 1O
be made of the requested material., Information on cbtaining copies of
Federal specificabiors and standards may be obtained from General Services
Administration offices in Atlanta, Asburnm, Washingzon, Boston, Chicago,
Denver, Fort Worth, Kansss City, MO, Los Angeles, New Orleans, New York,
San Francisco, anc Washington, D. C.
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Single copies of military standards and specificaticns may pe requested by
mail or telephone from the U.S. Naval Supply Depot, 58C1 Tabor AV@TLG,
Pniladelphia, PA 19120 (for Zelephone requests call 215-£87-3321, & AM to
4:30 PM, Monday through Friday). Not more than five items may be ordered
on the same regquest. Tre applicable invitation for bids or contract number
should ve cited.

Information on obtainirg copies of the National Electrical Code may Dbe
obtained fromr the Nazional Fire Proiection Association, 90 Batterymarch
Street, Boston, Massachusetts 02110,

Copies of ASTM standards may be obtained from the American Scclety for
Testing and Materials, 191¢ Race Street, Philadelphie, Pennsylvania 19103.
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Information on obtaining copies of the EIA standard may be obtained from
the Electronic Industries Association, Engineering Department, 200 I
Street, N.W., Waskingtcn, D. C. 20006.

Information of obktaining copies of the IES Eandbook may be obtained from
&: -
the Illuminating Engiieering Society, 1860 Broadway, New York, NY.

Information of obtaining copies of the ICAO standard mey be obiained from
the InZternational Civil Aviation OrganlzaK¢on, P. 0. Box 4CC Succursale:
Place de 1'Aviation Internaticnale, 1000 Sherbrouke Street, West, Morntreal,
Quebec, Canada EZRA ZR2.

Information on obtaining copies cof the ASERAE Guice and Data Book may ce
cotained from the American Society of Eeating, Refrigerating and Air
Conditioning Engineers, 345 East 47th St., New York. XY 10017.

Information on cbtaining copies of the Uniform Builaing Code may be

obtained from the International Conference of Building Officials, 50 Scuth
Los Robles, Pasacdena, Califcrnia 91101,

5.  REQUIREENTS

2.1 Eqguipment o be furnished by the contractcr.- The rTollowing items of
equipment snall bte Zurnished as Sﬂeﬂified in the invitation for bids or
reqguest for proposels., In additior, any equipmert, part or device
necessgary for proper operation of the system shell we furnisned by the
contractor even taough that eguipment, pari or davice may 2ot be specifi-
caily provided for or cescribed herein.

Reflerence
item No,. Description Paragraph
1 VHE Localizer Supsystem 3.5
2 UHE Giide Sloze Subsyster 3.6
3 VHE Marker Beacon Subsyster 5.7
4 Rermcte Indicaticn arnd Control Subsystem 3.8
5 Mairtenance Monitor Sunsystern 3.9

Tiniticnsg.~ The following serics of defin’tions define norstandard
chnical terms and/or special terms that form a ua”* of Tllig specifi-~
tlon and are descriptive of the Category III Instrur System.

Instrument Lending System (ILS) categories.~ U = vy IIT ILS -
equiprent capable of providing acceptable gl soAinfo !
from the coverage limit (at least 18 miles) ci e faci
and along, the surface of The runway.




Category ITI IL3 - Eguipment capable of
guidance Arfcl ation fror the coverage
the peint where the Localizer cours

path at a helght of 1% meters (50
horizontal plane conteining the rinway

Category I ILS - Egquipment capable
guidance information Trom the cove
the point at where the Locelizer
path at a height of 30 meters (700
plane containing the runway threshol

e

Threshold - That point along —ne ILS »unway which de consi=red to

. -

e the beginning of the useble runway caverent,

Difference in depth of modulaticr (DLE). The percentage oI nodu-
lation depth cof the larger signal, minus The percentas
tion devth of the small signal., aividasd by 100,

Course line - The locus of
any horizontal plane at whic

ILocalizer course sector - A sector in the norizeortal
taining the course line i Lted Yy the loco
the course line along whicrn the DI CL15E

e b e

w

o

Sum of depth of modulaticn (3IM) - Tie sum of the ¢
modulation.

Displacement sensitivity - The ratic
signal tc the displacement ( the g
that produced the change.

f change in DOV of a guidance
idance plane bpeing considered)

Glide path - The locus of p”'“LQ in a vertical plane ccntaining the
runway centerline a_ong which the DIM is zero and wrich, of all such
ioci, is at the desired glide vath angle (9).

Glide path angle (&) - The angle petween a siralght _ine revresen-
ting the mearn of the ILS glide path and the norizontal.

Glide path sector ~ The sector in the vertical plane containing
the glide path and limited by the lcceil of points nearest to the
glide path at whicn the DIM is C.17%.

Balf glide path sector - The sector in the vertical plane, cor-
taining the glide path and limited by the loci of polnts nearest
to the glide path at which the DDM is 0.087%5.

Power output - The average power supplied by the carrier plus navi-
gational modulation components, referenced at the output of the
transmitter that interfaces with the arterna group feecder cables.
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Mean power - The power supplied at the RF module output during
normal operaticn, averaged over a Time sufficiently long
compared with the period cf the lowest frequency encountered
in the modulation. A time of 1/10 second during which the
mean power is greatest will be selected normally.

Carrier modulation balance - The term "carrier modulation
balance" is defined by, and will exist when the following
conditions prevail at the carrier output:

(a) Unity ratio between 90 Hz upper and lower sideband
signal levels,

(b) TUnity ratio between 150 Hz upper and lower sideband
signal levels.

(¢) Unity ratio between the total 90 Hz upper and lower
sideband signals and the total 15C Hz upper and lower
sideband signals.

(d) Pure amplitude modulation only, with no frequency or
thase modulation components.

The above conditions result ZIn zero DDM at the carrier ocutput.
Sideband balance - The term "sideband balance" is defined by, and

will exist when the following conditions prevail at the sideband
output.

(a) Unity ratio between 9C Ez upper and lower sideband
signal levels,

(b) Unity ratio between 150 Hz upper and lower sideband
signal levels.

(¢) Unity ratic between the total 90 Hz upper and lower sideband
signals and the total 15C Hz vpper and lower sideband signals.

Total modulation balance - The term "total modulation balance" is
defined by, and will exist when, the following conditions prevail:

(a) Carrier modulation balance

(p) Sideband balance

Sideband ratio — The ratio of the total (90 Hz and 150 Hz) sideband

power delivered at the carrier outrut, to the 2.1 (S0 Hz and
150 Hz) sideband power delivered at the sidebanu ~itrut.

Stray radiation - The emission cor leakage cf ‘' “L~damental
frequency signals from the eguipment at point .her than from

the normal cutput(s).
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Spurious radiation - An emission on freguency or freguencies
which are outside the necessary band snd the level of which

may be reduced without affecting the corresponding “ransriission
of information. Spurious radiations include harmonic emissions,
parasitic emissions, hum, noise and intermodulation products, but
exclude emissions in the immediate vieinity of the necessary band
which are a result of the modulation procese for the transmission
of information.

tandard glide slope signal - An RF carrier amplitude modulated
simultaneously with 90 Hz and 150 Hz signals so that tne sum of
their separate modulation percentages eguals 80 percent with the
voltage waves of the 90 Hz and the 150 Hz signals simultaneously
passing through zero in the same direction each 1/30 second.

Standard localizer signal - An RF carrier amplitude modulated
simultaneously with 90 Hz and 150 Hz signal so that the sum of

their separate modulation percentages eguals 40 percent with the
voltage waves of the 90 Hz and 15C Hz signals simultaneously passing
through zero in the same direction each 1/30 second,

TLS reference datun — A point determined by the intersection of
the dovwnward extended straizht line glide path with a vertical line
that passes through the runway centerline at the threshold.

Single-frequency (Null Reference) glide slope configuration - A
Glide Slope design in which the guidance signal is provided by a
single RF carrier. The desired on-psth angle corresponds with
the first sideband null of the vertizal radiation pattern,

Two-frequency (capture effect) configuration - 4 Localizer or
Glide Slope design in which the guidance signal is provided by

two RF carriers lying within the sars receiver chammnel but
sufficiently spaced in freguency that their difference frequency
falls cutside the receiver's audio passpband. One of these carriers
provides a narrow-beam, high-accuracy guldance signal while the
otner carrier provides a lower nower clearance signal outside the
limits of coverage of the guidance sgignals,

Failure — The inability of any part, circuit, assembly, unit or
groun of the ILS to coperate witnin its normal and previously
costablisned operating tolerances shall constitute a failure. It
shall be specifically moted *hat 1t is not necessary that a main-
tenance action be recuired or a station ocutage result to gqualily
sg a failure. The location of a failure shall not be a valid
criterion for sstablishing its relevance,

Interlock - The veans for effecting the necessary switching functions

<0 rapidly chaJCc from one syster to the other at Those locations having
Instrument Landing Systems on The opposite end of a single runway and
prevents simulbaneous equipiient cperation,
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Module — A "module'" is defined as veing two or more basic narts

which form a functional asserbly which is a portion of a larger
asserbly or unit., The module is easily removed intact and replaced

by plug-in, unsoldering, "guick-disconnect'" fastener or egquivalent
means. It may or may not contain printed circullry and it may contain
active or passive devices.

Eguipment groun - An "eguipment group'" is defined as being two or
more asgsemblies or units. The eguipnent groups combine to form a
subsysten.,

ILS facility reliability - The probability that an ILS ground
installation radiates signals within tne specified tolerances.

%.5 Resgerved

3,4 Genersl TLS Category III equipment reguirements

2,4,1 Design considerations.— The design and construction of the
equipment provided as part of the Category III ILS snall have an
expected operational 1ife of 15 years. The engineering practices
and requirements specified in FAA specifications, FAA-G-2100/1,
FAA~G-3100/%, FAA-G-2100/4, FAA~G-2100/5 and supplement 4 of the
FAA-G-2100 series are applicable in the design and manufacture of
the Category III ILS. The materials, components and subassemblies
shall satisfy the applicable requirements as stated in the D.0.D,
index of gpecifications and standards and shall be procured from
gualified suppliers that are currently on the Qualified Producers
List of the Department of Defense. In addition, as a minimum, all
components and design practices shall satisfy the following recuire-
ments:

3,4,1.1 Modular construction.- The ILS design shall make maximum use
of sealed components and easily removable plug-in module asgerblies
containing one or more related cilrcuits. The design of the modules
shall permit disassembly of the module Zor maintenance or repair,.

L 4.1.2 Printed wiring boards.- All printed wiring boards shall be
in accordance with FAA-G-2100/L with the exception that all electrical-
connection holes in the printed wiring boards and cards cshall be of
the plated through hold or eyelet type. The boards shall be plug-in
type with suitable guides and shall be keyed such that they can be
inserted only in the correct receptacle and in the correct orientation.

2,4.1.% Preferred Components.- Components built to Defense Department
MIL standards and specifications shall be utilized where practical,
Values of capacitors and resistors shall be selected from EIA
preferred values with + 10 percent tolerance, except for components
requiring closer tolerances as, for example, metering shunts or
multipliers.
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JU.1.4 Special Selection of Components.- Special selection of
transistors, semi-conductors, resistors, capacitors, and other
gimilar components within the sare type designation will not be
permitted. Circuit design shall be such that the performance
objectives of this specification are met by using any revlacement
component of the same type and nodel conzidered by its manufacturer
to be normal, within allowable “olerance, nnd representative of the
stat 1Dtlcally variable parameters undar vwhich they are manulactured,

()(

A

3,4,1,5 S8olid-state design.- ALl active electronic devices shzil

be semiconductor devices in sceor e vith FAA-G-2100/3 or
microelectronic devices in accord with PAA-G~2100/5, Transistors
and semiconductors employed she aelecected from government=approved,
manufacturer's preferre] lists. A minimom number of
types of transistors, and semd cl rs shall be employed, congistent
with achieving the design c¢bjectiv bl this specification, and they
ghall be sufficiently derated i rell bility
requirements of this specificati: envi
conditions.

fT

3
mm,
, n
Ko 0

3.,4,1.6 Derating of Components.- AlL resistors, fixed and variable,
shall be operated at 50 percent power-derating. All capacitors
shall be operated at 50 percent voltage-derating, unless a written
walver is obtained from the FAA,

3,4.1.7 Capacitors,- Electrolytic capacitors shall not be used
without specific approval by the FAA.

3,14,1.8 Rectifiers,- Wherever possible, rectifiers shall be of
the silicon solid-state tvpe. Adeguate surge-protecticn against
transients shall be vrovided. Adeguate cooling shall be provided
to permit continuous duty operation under all operating conditions,

9 ILight bulbs.- All incadescent light bulbs used as indicator
g in the ILS shall be designed Tor a minimuan average operating
£ 5,000 nours.

10 Agcemply Techniques.- Small components, such as carbon
, mica capacitors, and diodes, shall be mounted on parts
s unless circuit requirements dictate otherwise,

%,.,1.,11 Accessibility.- All assemblies, subasserblies, modules and
test points that may require servicing, repalr, or replacerment
shall be readily accessible and shall have sufficient clearance

“+ - ghelter walls for easy access for maintenance. Hajor
resemblies shall be completely removable from their enclosures
without disassembly. Access shall be provided to modules Irom
outside the basic equipment through the use of swing-out chagsis or
pull-out drawers having slides with mechanical stops such *that no
gtrain is placed on connecting cables or discomnect plugs, or
equivalent devices; cable retractors and circuit extenders shall
allow component or module operation in the open position.
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A board extractor and extender boards or cables, as applicable,
shall be furnished in a suitable storage space within the
equipment., In 1lieu of a poard extractor, handles may be
provided on each printed wiring board, A rminimum of one
extender for each type of receptacle chall be furnished at
each facility. Extenders are intended for the accomplishment
of detailed trouble-shooting only. Normal functional checks
and adjustments of the ecuipment shall be posgible Tthrough the
provision of significant test points, meter cutpute, controls
or other means which are readily accessivle without resort to
extenders, thereby allowing testing without interruption of
operation.

Mechanical units within an assembly should have the capability of
being disassembled and reagsembled in the field without the use of
special tools, Jjigs and/or fixtures. If special devices are reguired
for assembly, disassembly or reassembly, they shall be provided by
the contractor.

%.4,1.12 Interchangeability.- Due to the high degree of commonality
in the functional characteristics belween subsystems, assemblies
and subassemblies, all equipment provided as part of the Category
I1T 113 shall be designed and constructed to the maximum advantage
of modular interchangeability with a minirun of adjustment and/or
recalibration.

A4.1.13 Test points and test facilities.-— The desizn shall
incorporate indicators, warning signals, test jJacks and test
points ag necessary to facilitate trouble shooting and malfunction
isclation to the optimum functional level. Test points shall be
provided to check essential waveforms and voltages and for the
injection of test signals. The test points shall be strategically
located for easy accessibility. Their locations ghall be kept to
a minimum and each shall be labeled for easy identcification and
reference to maintenance data and designed Tor easy attachment of
test prcobes and test equipment. Test points providing connections
to circuits containing rf potentials or to circuits that roguire
shielded or coaxial cable to prevent interaction by external signals,
shall use type BNC connectors for the ftest point connection. Where
extender bcards are required for adjustment, testing or maintenance,
they shall be furnished as part of the eguipment.

Z,.4,1,14 Controls.- Controls tTha*t are essential to the proper
operation or periodic maintenance of the egquipment, or other
controls that are in freguent use on the various assgemplies

or panels, shall have scale marking to facilitate return of the
control to a predetermined position. All critical tuning controls
shall include locking devices. It shall not disturb the setting
to lock or unlock the control. All controls chall be clearly
marked as to function and maintenance data refervence symbol.
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3.4.1.217 Antenna support material and design.— The VHF marker

beacon antenna suppert shall be a water-borne preservative full

length treated Class 1 wood pole meeting or exceading the require-

rente set forth in FAA specification FAA-E-117% or it ghall be a

self~supporting stecl tower. The counterpoisec Structure, if used,

shall be constructed of steel, Glide slope antenna supports shall

be ﬁslﬁ—samoowtipg steel towers., Localizer antenna olement supporis

shall be of steel or aluminum and the cormplete antenna array shall

be desigred for installetion on a ground mounted support or on an

elevated platform support. The antenna array suppors structure

ted or ground mounted) is not to be furnished under this

specification. Heights of poles, towers and platforms shall be

ag indicated in the antenna requirements set forth herein. The

design wind loads, menufacturc and workmanship, factory finish,

plans and markings, foundation design and protective grounding

Tor steel Towers and supports shall be in accordance with ETA

Standard RS-222-A and FAA specifications FAA-010 and FAA~C-1247,

unless otherwise indicated herein. All steel members, including

hardware, shall be hot dip galvanized after fabrication. Foundations

shall pe designed for a soil pressure of 3,000 1lbs, per sguare foot,

Wwualdity assurance shall be in accordance with nmaragraph orf this

epeciTication, Design, favrdcation znd erection draving 2pecifications

and degign analysis for metal towere and typical o

Toundation shall he fuvﬂifred in accordance with p
wc that for the shelters,

.- 1 4
Anciuoans e

a
ragreph Z.4.10.3%

® H‘

3.45.2 Test eguipment reouiremente

.%.2.1 Test eguipnment general requirements.- The Category IIT ILS
sign shall incorporate those test points, test facilities (internal

est equiprent) and specific purpose test ecuipment (extermal) that

are necessary to initially activate the system at a field location,

perform operational evaluation of the system equivment, and perform

normal maintenance of all equipment., This requiremnent shall be in
ceordance with FAA~G-2100/1, paragraph 1-3,18, In addition, the

yetem contractor shall prepare and deliver to the FAA a general

est eguiprment list that includes all of the test equipment that

is required Lo satisfy this specification.

3.4.2,2 Built-~in ftest eguipment.- The systen design chall include
test points and bullt-in test ,%ulnmcnt necegsary to achieve and
maintain the performance characteristics specified for all Category
S

IIT operational equipment. Special vurpo test equipment shall be
held ©o a winimam, It shall be possible with the aid of built—in
test points and special purpose test facilities, which can be
supplemented with regular commercial tost equipment, to evaluate
(tmst) and perform all zdjuastments necessary to 1n1tlally Tune,
calibrate and maintain the Category III ILS equipment. A1l +est
points and built-in test facilities chall be considered part of
the system and shall be deliverable as part of the Category III
ILS.
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.23 Special test cquipment.-All
purpose nature that is not built-in

available through regular conme:
to initially actlvate, tune, call 7“ 1t
I1I 113 equipment shall be provided ac
system. This eguipment shall ineclude
devices necegsary to perform all
activities,

3,4,2,4% General purpose test egulpment.- The general

equipment that is not built-in to the Category IIL 115
a special purpose nature support equipment, need not be
part of the deliverabls systen. Any test eguipment of

purpose type Tthat is required and necessary To activate, tune,

calibrate, or maintain the syster eguiprent 1 be dDC“T%nted
ag specified in 3.4.2.5.

fD

[

3,4,2.5 Test equipment list.- A goeneral test equipmen® list shall
be prepared and delivered to the FAA identifying all test equipment

and interface devices that are not bullt-in to the system eguipment
and that are necessary to activsts, tunsc, calibrate, and maintain

eS8

, ?
the Category III ILS equipment., Thig 1ist shall s <e zpccial
purpcse and general purpose test equipment devices., It shall
identify all eguipment according o cource of manufacture or
recommended menufacture, model/part number or recommended r.odel/
part number, National stock number, aoproximate valus and
required utilization in support of the Category ITII ILS equipnment,
If the gpecial purpose eguipment or devices do not have a
manufacturer's model or part nmurber, the manufacture drawing
number that was utilized to manufacture this equipment or device
shall be utilized.

LU.3 Special tools and sguipment

L4.3,1 Special tools and eguiprent reguirement.- The ccntractor
will ddentify and provide, as part of the Category III II.5, all
special tools and specsial eguipment items that are required to
install, activate, tune, calibrate, maintain and overhaul major
subsystems and the equipment within a subsystem. This reguirement
does not inslude generally available installation or riaintenance
tools or equipment that are available through regular commercial
gsources. The requirements of FAA~G-2100/1, section 1-3,16.23 shall
apply to the special tocls and equipment requirements.

Z,4,%.2 Special tools and equipment list.— The contractor shall
propose and deliver to the FAA a general list of tools and equip-
rment items that are necessary to support the implementation and
operations of the Category III I1.S. This 1list shall identify both
the special tools and ecuipment iteris delivered as part of the
Category III ILS as well as those general purpose tools and eculp-
ment items not delivered, but are reguired to implement an4 operate
the system. The list shall identify the tool or eguipmen® item,
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its manufactured or recommended manufacturer, the model muther
or recorrmend model number, the National stock number, estimsted
value, and utilization in supoort of the implementation or
opergtion oI the Category IIT ILS., Any tool or eguipment item
that cannot be identified by manufacturer and model will
identified by the manufacturer's drawing nurber,

24,4 Spare parts reguirements

5.4.4.1 Site spare parts.- Bach ILS subsystem shall include one
spare printed cireuit board (complete with all components tested
and cperable) and one spare module of each type used in the
subsysten., This requirement is in addition to any spare parts
required to be supplied under Specification FAA-G=1375,

3.4.5 Maintainability.- The Category III ILs, subsystems shall
bte designed and constructed to possess a mean-time—to~repair
(MPTR) for single failure of 0.5 hour, and have a maximum repair
time (MRT) of 1.5 hours (95th percentile). The repair times
given above include: diagnostic time, disassembly and removal
of the eguipment item or component that has failed, replacement
and installation of a new equipment item or component, and all
adjustmente necessary to place the equipment and/ocr subsystem in
normal operation. Mean-preventive-maintenance~time (MPMT) of
any complex configuration of any subsystem that comprises the
Category 1IT ILS shall not exceed one hour in 336 hours of operation,
including inspection and checks to assure performance. Ninety-five
percent of all routing orocedures shall be accomplished in less than
15 minutes. No single group of periodic procedures shall require
more than two-hours time or be required wore freguently than ever,
?“O® bouru. Any parts or components requiring preventive main-

: as well as system checks not revealed by a monitor, shall
“e QpelelQQ by the supplier with rocommended maintenance and
Wﬂ{?&@Cﬂ nt Intervals. No failed component shall require more
than 8 hours For repalr at the depot level. This shall include all
operations from fault isolation to test after repair,

CodL0 coudipment provided as nart of the Category
ITT 1 S or continuous oneration with a minirur of
down time. Daru1p11““ atunntion shall be paid to the derating of
components 2o that they r' esent a nepligitle portd

and ovorhiavl, The MIRF iz L of the followd

2.4.6,1 Localizor 5““oyst@w reliability.— The Localizer sabsysthenm
shall gned such that given a fully operaticnal Tocalizer
the *i p20330111py of a potentially %ava”wou: cignal
Tault of signal daring any 10-ceco :

not RIS ~7 dul to “WUlb‘@Lb *41<”r“

IBF fo“ tae serial reliabildity » del of

urs., A po““a“

i)LLall r" o
1 ¢ the tolerance cf

ig defined

O]
.
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3,4.6.2 Glide Slope subsystem reliability.-The Glide 3lope

subsystem shall be designed such that given a fully operational

Glide Slope the theoretical probability of a potentially hazardous
signal fault including loss_of signal during any 5-second period
shall not exceed 0.50 x 10 =7 due to ecuipment failure, A potentially
hazardous signal is defined as radiation outside the tolerance of the
monitor alarm limits. The specified WMIBF for the serial reliagbiliz
model of the Glide Slope subsystem shall be not lesg than 4000 nourg.

3 .U4,6.% Marker Beacon subsystem reliability.- The specified MIBF
for the serial reliability model of the Marker Beacon subsysten
shall be not less than 10,000 hours.

%.4,6,4 Remote Indication and Control Subsystem reliability.-
The specified MIBF for the serial reliability model cf the Remote
Indication and Control subsystem shall be not less than 12,000
hours.

3,4,6.5 Maintenance Monitor subsystem reliability.- The specified
MTBE for the serial reliability model for the maintenance monitor
subsystem shall be not less than 12,000 hours.

3,4,7 Prime and Standby Power.- The Category III ILS, subsystems
and equipment shall be designed to operate from a primary power
source having the following characteristics:

(a) Voltage 120/240 volts single phase, three-
wire AC line

(b) Freguency 57 to 6% Hz

(¢) Regulation 15%

Standby battery power shall be furnished from a continuously
engaged or floating battery power supply. The ;Lanﬁb“ DOWED
source shall perrit continued normal subsystem operation for

a period of at least thre@ (%) consecutive hours for whe Localizer
(excluding far field monitor) and Glide Slore gubsystems and
seventy-two (72) consecutive hours Ior the llarker Beszcon subsystom
and localizer Tar field monitor, with battery derated
to O degrees C under the specified service ﬂonﬂwt'omk. A trickle
charger shall maintain the batzeries in ov onal rea and
shall restore ther to full charge from 5 i

condition within 8 hour° of Dflnary po”c

localizer and glide slope subsy 3 e
Teacon subsystem and localizer bl d monit siile intaining
gystem operation. Ancillary funciic glahv :ontributing ”ﬂ““*tly

ired to operate on standby
et all specification
1

to the guidance signal shall u
power. Additionally, the equi
requirements with or without i
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The design of all prdime power sources siall utilize grounding
practices which will assure stable, controllable performance
within required limits under all stated envirommental conditions
including power line transients and mechanical vibration., A
gingle common ground shall be utilized for each subsystem.

3.4,7.1 Voltage regulators.- External voltage regulating
transformers shall not be used with this equipment. Voltage
regulation in the equipment shall be provided (if reguired) by
means of voltage or current regulators, or both, in the DC
outout circuit of the power supplies.

3,4.8 Flectromagnetic interference.-The Category III ILS shall

be designed to meet the applicable tType acceptance criteria of

the Federal Comrmnications Commission (FCC) in accordance with
paragraph 1-3.17 of Specification FAA-G-2100/1. Each subsystem
shall be designed so that the mean power cf spurious RF emission
supplied to the antenna transmission line shall be at least 60

dB below the mean power of the rundamental. With each transmitter
terminated into a dummy load or a properly terminated cable, the
stray radiation of any frequency from the eqguipment under any
operating conditions shall not exceed 5.0 wmicrowatt (marker beacon
1.0) effective radiatea power (ERP).

L.9  Environmental reguirements.- All subsystems and equipment
that comprise the Category IIT ILS shall be designed and manufactured
to meet the applicable environmental service conditions that are
specified in FAA-G-2100/1, Electronic Equipment, General Requirements
a8 well as the following additional requirements:

3.,4,9,1 Altitude.- When not operating all eguipment shall be capable
of withstanding, without visible or electronic damage, an altitude
of up to 50,000 feet,

3.4,9.2 Solar Radiation.- All equipment installed outdoors shall
be capable of operating to specification when subjected to solar
radiaztion of 350 BTU per square fool per hour at any angle of
incidence.

3.4.9.% Salt Atmosphere.- Outdoor equipment shall be capable of
operating within specified performance reguirements under salt
spray conditions.

A4.9.4  Corrosive Atmosphere.- Outdoor equipment shall be capable
of operating within specification performmance reguirements under
the influence of industrial corrosive atmosphere.

3.4,.9.5 Pungus.- No fungus nutrient materials shall be utilized in
manufacture of any equipment delivered tTo this specification.
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3,4.9.6 Sand and Dust.- A1]l equipment shall be protected from
penetration or abrasive damage by sand and dust and Irom over-
heating caused by the insulation of cooling surfaces or forced
sir ventilating duects by the accumulation of dust.

3,4,5,7 Rainfall.- All equipment installed cutdoors shall be
capable of surviving without degradation a rainfall rate of ¢
inches/hour or an accumulated rainfall of 80 inches in any year.

%,4,9,8 Hail.- All equipment installed outdeoors shall have the
capability of surviving without degradation hail stones 1/2 inch
in diameter,

3,4,9.9 Seismic.~ All subsystems and eguipment shall be designed
and manufactured to survive without degradation under Zone 3 of
the Uniform Building Code.

3,4,10 Shelters

3,4,10.1 Eguipment to be furnished.- Localizer, glide slope and
marker shelters shall be furnished by the contractor, complete,
and in accordance with all reguirements herein, One building
each shall be furnished for each localizer, each glide slope, and
each marker, Quantities to be furnished are as specified in the
contract schedule.

3,4,10,2 Interfaces.- The contractor shall design and provide all
conduit, power wiring, electrical power distributvion panels,
Junction boxes, ground fault interrupters and supporting hardware
required to provide a complete opereble interface betwean the
shelter and the antenna group.

2.,4,10,%3 General.- The ILS shelters described herein will be

located on or adjacent to airports throughout the United States

and may be installed as close as 200 feet from active Jjet runways.

The shelters will be used to house (a) contractor furnished

electronic equipment, (b) ancillary electrical, mechanical, and

support items furnished by the contracvtor, and (c) additional items

to be installed by the Government at a later date in space to be
designated therefore by the contractor. The shelters shall be

designed for an intended useful life of 20 years, and shall be
structurally capable of relocations without major repair. Exterior
rmaintenance for the first 20 vears shall be limited to minor repairs

and caulking, Interior maintenance shall be limited to cleaning, rinor
repairs, and light bulb rerlacement during the normal functional oreration
of the facility for the useful 20~year life. Repainting and re-roofing
shall not be reguired. The structural design, material selection,
foundation design, and protective finishes chall comply with current

good engineering practice and, in addition, meet or exceed the engineering
requirements stated. The chelters shall ke decigned in accordance with
the Uniform Building Code (UBC), Volume 1, current edition, the National
Electric Code (NEC), latest edition, and shall comply with the applicable
miles and regulations of Occupational Safety and Health Administration
(0SHA), Title 29, Chapter XVII, Part 1210,
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live loads of 15C p.s.f. ghall not exceea 1/560 of the spans.
The ceiling shall be designed to support s uniform live load
based upon the maxinum loads imposed by eguipment mounted or
suspended fron the ceiling., Design loads shall be based on

the service conditions of paragraph %.4.9. The shelter shall

pe designed to withstand the dynamic lcads resulting from sudden
startinw and stopping during transportation and movement over
bunpy roades with 211 eguipment in place. The dead load of the
shelter and all 1xn:7alled eguipment shall be included in the
dyn;wic d@cign The mihinuﬂ Vorti”aT choclf 1oading shall be

Snock 1oau¥ snall be con51defe to have 2 maximun
freau eioy of 20 Hz.

2.4.10.8 liaterials and material application.- Materials of
construction shall be suitable for the intended appnlication
considering the shelter life, service conditions, and trans-
portation loads. The ultimate sites Tor these shelters may
rangs from coastal environments with salt atmosthere to
movntainous areas. Provisions QnalT be made for prevention of
corrosion; avoldance of unprotected Faying surlaces, moisture
travs, and galvanic couples due to contect between dissimiliar
metals; and proper gelection and avplication of protective
finishes. The shelter desgign shall keep raintenance o a
minirun during the life of the shelters with no reguired
periodic maintenance inspection or activity normally necessary
more often than orce every three months,

%.4,10,9 Fire resistance.- Mabterials used for shelter construction
(hidden and exposed) shall be noncombustible or fire retardant.
Noncombustible materiasls shall be determined in accordance with

ASTM B 1%6 (Test for Determining Moncorbustibilitv of Elementary
Materials). Materials which are inherently fire retardant or

have received a fire retardant treatment shall »nroduce a flame
spread rating of not rore than 25 when test:-d in accordance with
ASTM E 84 (Surface Bb”nWDg Characteristics oo Building Materials),
The fire retardant treatment shall not be subject to degradation

due to weathering or custodial operations such as cleaning, washing,
etc. Plastic materials (including foarx insulation and sandwich
panel rigid foam) shall be processed to impart self-extinguishing
characteristics to the material when tested in accordance with

ASTM D 625 and ASTM D 1692, (Flammability of Rigid Plastics Over
0,127 CM in Thickness and Flammability of Plastic Foams and Sheeting,
respectively). Ply wood that is incorporated in the shelter design
shall be C-C plugged EXT-DFPA grade or better, Rolts, nuts, washers,
screws and other metal connectors shall be made of material that will
not rust or cerrode for the life of the building., Steel skids or
framework under the shel®er shall be hot-dipped galvanized after
fabrication in accordance with ASTY Designation A12% for structural
steel and Al53 for hardware.
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The materials selected shall have been proven as sultable for the
intended service life of the strusture, service conditiong to

which it will be exposed, bransvoriation strescesg that are expected,
and the minimum maintenance tnat is required. Special provisions
shall be taken for the prevention of corrosion and avoldance cf
unprotected faying surfaces, molsture traps, and galvanic couples
due to dissimilar metals,

3,4,10.10 Heat transmission.- The maximum heat transmission
coefficient value throughout the roof, walls, floor, and door
shall for the localizer and glide slops shelters only be 0,15
Btu/hr./sq. ft./°F. Calculations of the actual heat transmission
coefficient shall be submitted for the approval of the Contracting
Officer. The calculations shall be in accordance with the methods
and values showr in the latest issue of the Heating, Ventilating,
and Air Conditioning Guide and Data Book (ASHRAE Guide). There

is no heat transmission value for marker shelters as the intent
for this bullding is to provide shelter from inclement weather
only.

3,4,10.11 Lockset.~ The exterior door shall be provided with a
cylindrical, lockset egual to Model TK7ES-USLD manufactured by
Best Lock Co., Inc., Indianapolis, Indiana. The lockset shall be
one which is adaptable to the exdsting FAA key locking system
provided by Best Lock Co. The lock shall be provided with a
construction core which will be replaced by the Governrent with
a regular FAA core,

3,4.10.12 Floor.- The floor for the shelters shall be covered
with 1/8" light green vinyl-asbestos tile conforming to Federal
Specification SS-T-%12, The floor adhesives shall resist
degradation from exposure to solvents and oil.

2.4,10.13 Roof.- There shall be no roof mounted equipment on the
localizer and glide slope shelters. The rcoof shall sustain a

200 pound live load, concentrated on cne square foot placed at
the center of the roof simultaneously with a 40 p.s.f. snow road
with a maximum deflection of 1/360 of the spans. The roof shall
be designed to withstand 40 p.s.f. uniform snow loading without
damage.

3,%.,10.14% Openings.- All openings for conduit, duct work, ete.,
shall be provided in the shelters as necessary for field installation
of the system, Weatherproof covers shall be provided for each
opening and provision shall be made to maintain the Insulation

rating of the shelter if the opening is not in use. A weatherproof
closure shall be provided to seal around each conduit, or cable

that passes through an opening in the shelter. Hoods (with

filter holders for inteke air) and insect screens shall be provided
for all air intake and exhaust openings. Hoods shall be detachable
for transportation. Hoods shall be galvanized steel (minimum 24
guage) or other materials with equal strength and corrosion resistance
properties.
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2:4.10.15 Doors.— The shelters shall have one exterior door. The
door shall be a minimum of 3'-0" wide and a minimum of 7'-2" high,
The door shall be structurally sound, impervious to the weather
and shall be insulated in the localizer and glide slope sheliers.
A minimum of three (3) hinges of the "non-rising" pin type, are
required on each door. The door shall open out and be equipped
with a brass or bronze threshold and weather stripping to prevent
dust and moisture entry. A rain hood shall be provided for
installation over the door opening. The hood shall be detachable
during periods of transportation,

.4.10.16 Transportation.-The contractor shall design a method of
transportation and handling for the shelters. The requirements of
the specific technigues shall be provided on the shelter structure
for the attachment or positioning of sling cables to facilitate
lifting (loaded with electronic, electrical and mechanical equipment)
to and from transport vehicles and onto the foundation., Lift points
shall be permanently identified on the outside walls with 1/2" high
letters or weld metal beads or letters recessed intc a metal plate.
Over-the-road transportation may be on either a flat-bed trailer,
low=bed trailer, or other means which meet ICC regulations for
interstate transport in all states in the continental Unites
States. The floor structure of the shelters shall be designed
for loading onto an 8'~0" wide trailer without special support or
pallets.

3.4,10.17 Foundation design.- The shelters shall be designed for
installation on a concrete slab, piers, or grade beam at a minimum
of 6" above the finished site grade, Hardware required for tie
down of the shelter, except anchor bolts inbedded in the foundation,
shall be furnished. The contractor shall design and prepare
standard foundation construction drawings and specification
suitable for Government contracts with small general contractors
at field installation sites. An allowable scil bearing pressure
of 3,000 pounds ver square foot shall be assumed for the design,
with a 48" maximum frost penetration. Additional data shall be
provided to vermit site adaptation by the Government when goil
conditions are less than standard,

3.4,10.18 Steps.- Metal steps with an integral safety handrail
and a 4 foot deep by 4 1/2 foot wide rinimar size top landing
shall be provided at each door for perscnnel access to the shelter,
The steps shall be removable for transportation and shall be
designed for anchoring to a poured concrete pad (not provided as

a part of this specification) in accordance with instructions to
be furnished by the contractor.

%,4.,10.19 Air conditioning.- The contractor shall select and
furnish a window type alr conditioner for the localizer and glide
slope shelters only, Eguipment and installation shall be in
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accordance with FAA-C-~2256. The system shall be sized to maintain
the conditioned space at 75 F dry bulb and less than 50% relatlve
humidity with noxrmal design conditions at 100 °p dry bulb and 76 O
wet bulb, with not less than 20 percent spare capacity of the
design load. The ailr conditioning load shall be calculated in
accordance with the American Society of Heating, Refrigerating,
and Air Conditioning Engineers (ASHRAE) Guide and Date Book and
baged on the internal heat loads of the electronic eguipment in
the normal mode of operation as well as any mechanical heat loads
that might be within the conditioned space. Use the shelter
orientation which yields largest solar heat design conditions.
Included in the air conditioning lcad shall be all lighting
fixtures illuminated, one occupant, and transmission gains
through roof, wall, and floor areas including solar load.

2.4.10.20 Adr filters.— All outside air entering the shelters
shall be filtered with throw-away type filters, not less than 1"
thick., TFilter face veloeity shall not exceed 300 f.p.m.

%.4.10.2L Heating.— The contractor shall provide thermostat
oontrglled electric heating to maintain an inside temperature
of 75 F in the localizer and glide slope shelters with an
outeide temperature of OOF. Credit shall not be taken for heat
from the electronic equipment.

3,4,10.22 Ventilation.- The contractor shall provide thermostatically
controlled ventilation equipment in the lcocalizer, glide slowe and
marker shelters of sufficient capacity to limit the inside space
temperature to not more than lOOF rise above the outside ambient
temperature. Propeller fans, 1f provided, shall conform tc
MIL~-F-16081, direct drive, wall mounting type eguipped with

gravity shutters. Relief air dampers shall be motor operated.

Intake and exhaust openings shall have weather hoods and shall

be equipped with insect screens.

3,4,10.23 Controls.- Air conditicning, heating, and ventilation
controls in the localizer and glide cslope shelters chall be inter—
locked to prevent simultaneous operation, however, an override

switeh chall be provided for the ventilation system. Adr conditioners
shall have adjustable start relays. The ventilation snall a%tomatically
start operation when the inside space temperature exceeds 95 F in the
shelters, but the thermostat shall have a minimum adjustrent range
from 550 to 95OF. The ventilation thermcstat in the markeg beacon
shelter shall have a minimum adjustment range of 557 to 957°F. The
thermostat(s) shall be located in a position not subject to drafts

or extreme temperatures and not less than four feet zbove the
finished floor. All controls, thermostats, and indicators shall

have permanent markinge to indicate system and function,
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2.4,10,24 Flestrical, Gonera
designed, sized, arranged, an

1l.— Electrical eguipment shall be
! f

.
d furnished tec accommodate all of

the electrical power requirements of a complete ILS facil 1%y,

including the antenna systen and optlonal equiprent., The design

shall be in accordapne with the National Flocetrical Code and

Specification FAA-C-1217 In the event of conflict, Specification

FAA~C~1217 shall gowern. Marking shall be in accordance with

FAA-C-1217.

3.4,10.25 Distribution system.— The Goverament =11 nrovide

JQD/QAJV, 60 Hz, single phase, three wire, underground commercisal
3 w0 the localizer, glide slope and marker Facilities,
ERIvicH ectricel distributicn shall conmence f

the incouing service conduit and con ac the”

ghelter floor or wall anc. extend throughout the fe
the antenna systen and support tower, Spare olec*rlc@l capacity
cf not lesg tha éu% of the design load shall be provided in the
distribution panelboard capacity and distribution wiring. Shors

cireuite and srioads shall be cleared abt the lowest possible
level in the gyster via proper coordinetion of cirecuit breakers
or fusec or both.

Z.4.10.25 nelboard and circuit breakers.— 4 120/240 volt,
gingle phase, z e ﬂﬂStfvbutlﬂ; aﬂQJbOi gs! wi+h 2 main breaker

pe provided to Llwbl‘% nower via 1nuLv1dua¢ clrcults +0o the
electronic eguirment, antenma heaters where required, electrical/
riechanical eguipment, lighting, “ower obstruction lights (in
accordance with Advisory Circular AC 70/74C0-1), battery charger,
and miscellaneous eguipment, One 15 amperce single pole and one

20 ampere two pole spare circult breakers schall be vnrovided for sach
distribution panelboard. One (1) ground fault interrupting device
shall bpe furnished and installed Lo be used Tor convenionce outle®s
to be installed cutdoors. Surge protectors Joslyn # 1235-01 or
equal shall be cconmected to the dncoming service on the line side

of the main distribution panelboard te limit surge voltages and
prevent harmful transients from entering thoe system that could

cause damage to the electrical or electronic eguipment.

3.04,10.27 Wiring.- Wiring shall be provided in accordance with the
National Electrical Code and FAA-C-1217. All wiring shall be run
in duct or conduit, Wiring diagrams and graphic symbols shall be
in accordance with FAA-STD-002. All powsr wiring shall be color
coded in accordance with the National Electrical Code from its
origin at a panelboard circuit breaker to its termination inside
electronic equipment cabinets, mechanical/electrical equipment,

or outlets.
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3,4,10.28 Outlets.- & 120V single phase 20 ampere duplex cutlet
shall be provided above each work bench, In the localizer and
glide slope shelters, a 2L0V grounded type, single outlet receptacle
shall be installed 2'-0' above the floor on the opposite wall

from the primary heating unit. The outlet will be for the future
addition of a supplementary heater by the FAA, The outlet circuit
shall be served by a 20 ampere bresker in the power disbribution
panel and the outlet shall be labeled "240V heater” in 1/2" high
black letters on the wall below the outlet., In the marker shelter,
a 120V single phase outlet shall be dnstalled 2'~0" above the
floor. This outlet will be for the future additicn of a supple-
mentary heater by the FAA. The outlet circuit shall be served by
a 20 ampere breaker in *“he power distribution panel and the outlet
shall be labeled "120V heater" in 1/2" high black letters on the
wall below outlet.

3.4,10,29 Lighting.-~ Lighting levels and equipment shall be designed
in accordance with the tasks to be performed, thne Illumdinating
Engineering Society Handbook and Nztional Electrical Code criteria
and regquirerents. The minimum level of Interior Illurination shall
be 75 foot candles at a horizontal work plane 30" above the Tloor.
Exterior illumination, minimum 60 watte incandescent lamp in weather-
proof fixtures, shall be provided at the door for persconnel safety.
The light fixtures shall be controlled by the interdor wall mounted
switches located on the latch side of the entrance door. Interior
lighting fixtures except for the marker beacon chelter shall be
flourescent type. A portable reel type light, equal To Appleton
Reelites, Catalog No, RE-752G Grounded, shall be provided in the
vicinity of the equipment areas in the localigzer and glide slope
shelters only.

3.,4,10,30 Grounding protection.- The chelters shall utilize two
separate and distinet grounding subsystems, one for electronic
equipment cabinets and one for the electrical power system. The
contractor shall connect each grounding subsysten togetner at a
common point for ultimate attachment to site earth ground. HMetal
shelter structural members and asiding, and conduits/ducte shall be
electrically continuous and grounded in accordance with the
National Electrical Code. Where enamel Tinished ducts and wireways
are used, each straight section, ell, tee, and collar (where the
collar enters junction boxes, panelboards, etc.) shall be electrically
grounded with a #6 bare copper wire through special clamp designed
therefore.

3.4,10.31 Ductwork, conduit, and cable,- Ducts and condults shall

be sized, arranged, and located to accommodate power conductors,

and all coaxial and control cable reguired to provide a complete

and usable system. Electronic ductwork shall be located for

optimum interconnection capability between eguipment cabinets.
Ductwork shall be wall or ceiling mounted for maximwa accessibility.
The duct system shall facilitate expansion to install future equipment.
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3. 4,10,32 Data plats,- A nonferrous metal data plate, approximately

=

inches by C iﬂches 5011 be provided o vthe lower "+*rlor
surfaces at the lock gide of the exterior Jloor of each shelter so
28 not to bhe hldden by steps or foundation work. The data plate
ghall contain the following information ir the order lisbed:

SHELTER, LOCALIZER/CLIDE SLOPEL OR MARKER, TRANSPORTABLE

Manufactured by (manufacturer's name) for

FEDERAL AVIATION ADMINISTRATION

FAL Type ruomber:
Contract number:
Serial number:
Curb weight:
Gross weight, maximum: pounds
Shelter Subcontractor:

Shelter Subcontractor: (if zpplicable

Maxirum gross wcight is defined as the maximuam possible veigh+ of
the shelter and its contents as described in paragraph 3.4.1C.

Curb weight is defined as the shelter weight with only mechanlcal
and electrical equipment installed., The manufacturer's name shall
not be visible on the finished shelter except on the data plate.

3,4.10.53 Documentation delivery.- The originzls of the construc-
tion drawings and specifications, reproducible copien of the
standard layouts, shelter fabrication drawings and specifications,
and final copies of related design calculations sball De delivered
to the Contracting Officer or set forth in the contract schedule.
Th@ original suwbmissions for review and approval shall be delivered
as set forth in the contract delivery schedule., The originals of
the standard layouts and shelter febrication drawings and specifica-
tions with all modifications, corrections, and as-built changes
shown ghall be delivered to the Contracting Officer as set forth
in the contract schedule.

%.,4,11 Health and safety.- Dependable protection of operationsl
pergonnel against health and safety hazards and against damage to
equipment through malfunctioning of any equipment that comprises
the Category III ILS shall be provided as an integral feature of
the system design. This design shall satisfy the applicable
reguirements described in the U.3. Department of Labor, OSHA,
Occupational Safety and Health Standards as required by the
Occupational Safety and Health Act of 1970. Adequate provisions
shall also be included for ensuring the health and safety, of
personnel from the hazards of moving machinery, high wvoltages,
high intensity RF radiation, and X-Ray. Necessary indicators and
alarms shall be provided to indicate the status of working or
faulty conditions of equipment., All protection, safety and
devices shall, as far as possible, be on the fail-safe principle.
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volTs AC or DC ontained
a panel or by sliding out
by ipterlowks. Circuits
~ounded by an automatical
device:

Means shall be provided zo that maintenance personnel can
worarily disaple an interlocic for tne purpose of making
tests. Wnen the door, panel or drawer 1s returncd to a
closed condition, normal interlock operaticn shall be auto-
matically restored, When such disabling is done, =z suitable
warning light shall be lighted.

Cables shall have energized conductors appearing only on
female connectors;

The segregation of power cable from cables carrying
communications and control sigrels is required; and
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Cabinets and enclosures shall be designed to protect
personnel from radiation hazards. With all panels, doors
and other shielding in place, the RF radiation flux

density shall not exceed 10 mw per square centimeter at

a distance of one foot from the cabinet. X-ray radiation
ghall not exceed 2 milliroentgen per hour., Shall these
values be exceecded with the covers removed, appropriate
warning of radiation hazard shall be placed con the eguipment.
If a tuning or maintenance operation is necesgsary with covers
removed and egquipment energized, the above specifications
shall be met with cover removed.

3,4,12 Drawing recuirements.-All relevant drawings shall be

provided that identify the Category III ILS and are reguired o
describe the system, subgystems, and equipment units for the
purpose of installation. Drawings for the localizer, glide

slope and markers shall be prepared and furnished by the contractor,
complete, in accordance with all requirements, and shall include
the items tabulated below, Each subsystem shall perform as
specified when installed in accordance with the data furnished.
Submisgion times are as shown in the convract schedule.

(a)

(v)

(c)

TN
H
~

Standard layouts -~ for the localizer, *he glide slope
and marker shelters, all equipment and site layout.

Design/fabrication drawings and specification - Including
construction of the traansportable shelters and installation
of all electrical, and mechanical and electronic systems.

Construction drawings and specification - including
Toundations; grounding and underground connections and
interface with the antenna.

Calculations - dincluding all design calculations, environmen-
tal control eguipment capacity, calculation, design assumptions,
and parameters,

Connection and tabular wiring diagrams showing the inter-
connection between various equipment units of each
subsystern, including details, such as color codes of all
wiring, and connectors required for the installation,

Installation and mounting details including physical
cimensions for equipment units and interfaces with cutside
mits and the mounting hardware for ecuipment units,



(g) All drawings qnalW be
or equal with the FAA
hand corner. Prov“de 1/2n To
bottom, and right hand side, Prwaﬂﬁ
on the left gide. The drawinges chall T80
size sheets (22" x Z4"), Sample u1t19 and index
sheets will be furnicshed,

(h) Drawings will be prepared in ao“ﬂﬂ~9r“ﬂ
These drawings will be reducec
future, For this r@a%on, t;.
2ll drawings are clear an luglu;u.
printing shall be of the girzs reoquir

wfra“b ST
Th

on 55w film. The minimuan letter i
sheet will be 5/72" and ,05" spasing

letters shall be vertical ~=aud
2,4,12,1 Design submission and approval.-
furnish the Contracting Officer or his desis
Reprasentative three coples of the standard
fabricaticr drawings and specificaticns, and
drawings and specifications for revisw and ap;
copies of caleculations necess:
ments contained “creln No fabrication 1
until all design ﬂ@“eniaulon has besn
Deciegn approvals :

LA,1%  Instruction books.- Manuscript Copies of the instruction

FAA-D-2494/1 and FAA-E-240L/2 shall
in the invitation for bids or rz
further specified herein. Indiviaual JnctLuctl
be provided for the lccalizer ztation, L71a0 slcpe staticr,
marker beacon stations, far fisld monitor, rermote indicating and
control unit, and maintenance monitor 1f furnished). !
instruction books shall also 1nclwum e description, meintenance,
operation of the structural, mechani I electrical systenms
furnished.

g p,
o
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3.5 VHF Localizer subsystem

%.5.1 Localizer general reguirements,- A completely equipped VHE
Localizer subsystem shall consist of the following.

(a) Dual transmitters with associated modulation, control, and
automatic change over equipment,

(b) Localizer antenna array(s) with associated cabling, divider
network(s), or distribution unit(s), integral monitoring
pickup devices and combining unit(s), obstruction lights,
antenna support structures,
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(c) One Localizer Monitor group.

(d) One shelter group, complete with electrical wiring and
environmental controls, as specified in 3.4.10,

2.5.2 Localizer operational reguirements.— The VHF Localizer
shall provide lateral guidance in The horizontal plane to air-
craft in approaches to and landing at airfields, The radiation
field patterm shall produce a composite field pattern which is
amplitude modulated by a 90 Hz and a 150 Hz tone,

The radiation field pattern shall be such that when air observer
faces the Localizer from the approach end of the runway, the depth
of modulation of the radio freguency carrier due to the 150 Hg
tone shall predominate on his right-hand side and the 90 Hz tone
shall predominate on his left-hand side.

3.5.2.1 Operational radio frequencies.- The VHF Localizer subsystem
shall be inherently capable of operating on any carrier freguency,
in 0,05 MHz increments, within the operational band of 108 to 112
VHz without basic design changes. The frequency tolerance shall not
exceed + 0,002 percent,

The VHF Localizer subsystem, as provided, shall operate on one of
the selected operational carriers as listed in Table 1, Localizer
Operational Frequencies. The operational frequency shall be
specified by the Government. The operation of the VHF Localizer
gubgystem at the different frequencies as listed in Table 1 may
require substitution of modular devices. To change “he operational
carrier frequency, the VHF Localizer subsystem shall be capable

of being modified by modular subgtitution only. Only adjustments
which are considered to be of field level nature shall be reguired
for a frequency change, If a two-frequency configuration (capture-
effect) is employed, the frequencies of the RF carriers shall be
individually adjustable and the nominal band occupied by the
carriers shall be symmetrical about the assigned frequency. The
frequency separation beltween the course and clearance carriers with
all tolerances applied over the environmental conditicns shall not
be less than 5 KHz nor more than 14 Kz,

TABLE 1, LOCALIZER OPERATIONAL FREQUENCIES
(MHz )

108.1 109.1 110,1 111.1
108,15 109.15 110,15 111.15

108.73 109.3 110.%3 111.%
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108,35 109,35 110.35 111.35
108.5 109.5 110.5 111.5
108.55 109.55 110.55 111.55
108.7 109.7 110.7 111.7
108.75 109.75 110.75 111.75
108.9 109.9 110.9 111.9
108.95 109.95 110.95 111.95

2,5.2.2 Coverage.— When the transmitter RF power output is reduced
to the monitor alarm point, the Localizer shall provide signals
along the front course line sufficient to allow satisfactory
operation of a typical aircraft installation within the Localizer
and glide slope coverage sector, Each sector is nominally + 10
degrees at a distance of 25 nautical miles and from + 10 to + 35
degrees at a distance of 18 nautical miles from the center of

the localizer antenna, Signals shall be receivable, over the
specified coverage, at and above a height of 150C feet above

the elevation of the threshold reference or 1000 feet above

the elevation of the highest point within the intermediate and
final approach area, whichever is the highest, up to a surface
extending outward from the Localizer antenna and inclined at an
angle of 7 degrees above the horizontal. The ratic of course-
signal to clearance-gsignal strength in space within the front
course sector to the coverage limit shall be not less than 10 dB
where coverage is achieved by a Localizer subsystem utiliging

two radio frequency carriers. The requirements of Annex 10,

Part I paragraph 3.1.3.3.2.5 are also applicable,

3,5,2.3 Polarigation.~ Localizer radiation shall be horizontally
polarized, The vertically polarized component within a sector
bounded by 0,02 DIM on either side of the course line shall not
exceed that which corresponds to a DIM error of 0,005 when an
aireraft is in a roll altitude of 20 degrees from the horizontal,
3.5.2.4 Modulation.- The nominal depth of modulation of the radio
frequency carrier due to each of the 90 Hz and 150 Hz tone shall
be 20 percent and the modulation shall be within 19-21 percent.

-
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3.5.2.5 Course aligmment accuracy.- Based on a nominal sector
width of 700 feet at threshold, the mean course line shall be
adjusted and maintained within limits equivalent fto + 10 feet
from the runway centerline at the ILS reference datum,

3.5.2.6  Displacement sensitivity.- The nominal displacement
sensitivity within the half course sector at the ILS reference
datum shall be 0.,0C04Y4 DDNM/foot, based on a nominal sector width
af 700 feet at the ILS reference datum. The increase of DDM shall
e subsvantially linear with respect to angular displacement from
the front course line (where DDM is zero) up to an angle on sither
side of the front course line where the DDM is 0.180. From that
angle to + 35 degrees, the DIOM shall be not less than 0.180.

When the course is widened sufficiently to cause an alarm, the

DM shall be not less than 0.165 from + 4 to + 10 degrees,

3.5.2,7 Course sector width.- The Localizer sector width shall
be tailored to a value of 700 feet at the runway threshold,
except that is shall be not less than 3.0, nor more than 6,0
degrees and shall be maintained within 10 percent of the tailored
value., The sector width shall be easily adjustable between the
values of 2,4 and 7.2 degrees,

3.5.2.8 Identification.— The Localizer shall provide for the
simultaneous transmission of an identification signal on the

same radio frequency carrier as used for the Localizer function,
The transmission of the identification signal shall not interfere
in any way with the basic Localizer function. The identification
signal shall be produced by Class A2 modulation of the radio
frequency carrier using a modulation tone of 1020 + 50 Hz. The
emissions carrying the identification signal shall be horizontally
polarized. Where two carriers are modulated with identification
signals, the relative phase of the modulations shall be such ag o
avolid the occurrence of nulls within the coverage of the Localizer,
The identificetion signal shall omploy the International Morse Code
and shall normally congist of three letters, It shall be capalble
of being preceded by the Intermational Morse Code signal of the
letter "I, The identification signal shall be trancmitted at a
speed corresponding to approximately 7 words per mirnute, and shall
be repeated at approximately equal intervals, not less than O times
per minute, at all Times during which the Localizer is available for
operagtion use., During all times that the Localizer is not available
for operational use, as for example during removal of navigational
components or during test or maintenance, the identification signal
chall be guppressed., The identification modulation of the carrier
shall be adjustible to all percentages from zero to 15 percent., A
continuously adjustable control shall be provided for this purpose.
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2.5.2.9 Localizer site criteria.- The Localizer antenna eculpment
group shall be designed to be located at the stop end of The runway
and to be positioned on the runway centerline extended in a
symmetrical orientation, Other siting considerations are as
follows:

(2) Minimum distance.- The minimum distance from the stop
end of the runway to the Localizer antenna shall be not
less than 600 feet, The optirum adstance is 1000 feet,

(b) Maximum distance.,- The maximum allowable distance from the
atop end of the runway to the Localizer antenna shall be
2000 feet.

{¢) Elevation of the Localizer antenna,- The antenna shall have
the minimum height necessary to satisfy the coverage reguire-
ments specified in 3.5.2.2. The placement of “he antenna chall
be consistent with safe obstruction clearance rractices.

2.5.3 Localizer transmitter group

3.5.3.1 Localizer transmitter group, general reguirements.— The

VHF transmitter group shall be composed of those eguipments

involved in the Uenerafion, regulation, and modulation of localizer
signals by dual systems, interchangeatile in main or "hot'" standby
configuration. While the designated main system is operating into
the antenna group, the designated standby system shall be operating
under monitor system control into a dumry load Through a changeover-
test assembly., Immediate changeover shall be effected automatically
on command of the monitoring system o by manual override,

3,5.3.2 Localizer transmitter group performance.— The transmitter
units shall be crystal oscillator controlled and shall be capabtle
of operation on all assigned Localizer fregquencice within the

range of 108 MHz to 112 MHz with continuously adjustable output
power, rejection of harmonic freguencies and noise, and modulation
characteristics as specified under this paragraph. The transmitier

type shall be capable of serving either course or clearance signal
generated functions. Both course and clearance (oaﬁ*":e effect
configuration) “ransmitters shall perforw az Tollows over the
service conditions indicated in paragraphs 3,5,3.2 throush 3.5.3.5.

3,.5.%3,% Transmitter output power.— The transmitter carrier output
power over the frequency range shall be adjustable from 10% to
150% of that reguired to meet the coverage specified., Adjustment
of at least 40 percent of 100 percent of the rated transmitter
output power over this range shall not chenge the modulation
balance by more than 0,002 DIM, the course width by more than 2.0
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percent and the percentage of identification modulaticn by more
than 10 percent of normal., Power output shall not vary more
than + 5% with DC operating voltage variations of + 15%.

3.5.3.4 Transmitter stability.- After initial adjustment under
normal test conditions for optimum transmitter conditions, changes
over the service conditions shall not exceed the limits tabulated
below:

(a) Carrier power at carrier output + 10 percent

(b) Sideband ratio + 0.5 dB

(¢) Carrier modulation + 1 percent (each tone)

(d) Carrier modulation balance + 0.005 DDM

(e) Sideband balance + 0,3 dB

(f) RF phase between carrier and + 10 degrees

sideband outputs

(g) Navigational tone frequency + 1.0 percent

(h) Transmitter frequency + 0002 percent

(i) Harmonics or noise signal 60 db below carrier
output level

(j) Residual carrier modulation 0.1%

(k) Identification frequency + 15 Hz

3.5.3.,5 Stabilization time.- After initial adjustment under normal
test conditions, changes from the initial room temperature readings
occurring between three second and 15 minutes after initial applica-
tion G=2100/1 (modifies 1-4,12 for this application) shall not
exceed the limits tabulated below. The readings for each parameter
shall be taken at three seconds after energization, and on a
continuous recording basis for 15 minutes after energization.

(a) Carrier power at carrier output + 10 percent

(b) Sideband ratio + 0.5 dB

(¢) Carrier modulation + 1.0 percent (each tone)
(d) Carrier modulation balance + 0,005 DDM

(e) Sideband balance + 0.3 dB
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(f) RF Phase between carrier 10 degrees

and sideband output

I+

(g) Navigation tone frequency + 1 percent
(h) Identification frequency + 15 Hz
(1) Transmitter frequency + .0002 percent

3,5,%,6 Control functions.- 4 switch shall be provided to turn
the transmitter output radiation on and off., In addition, it
shall be possible to select either local or remote control of
this function,

Z.5.3.7 Crystal.- Two of each channel determining crystals shall
be furnished with each transmitter in accordance with a listing
of channel frequency assignments which will be furnished by the
Government, In order to change the transmitter freguency, the
cyrstal shall be the only component requiring replacement. The
crystal shall be easily removable from a plug-in socket,

%,5.%.8 Crystal Oscillator Stability.- Crystal oscillators and
and related components shall be selected to ensure output
frequency stabllity within + 2 ppm over envirommental IT Service
conditions and DC supply voltage variations of + 15%.

%454 %.9 Crystal oven.- A crystal oven shall not be used.

.5.3.10 Resonance points.— There shall be no indication cf
more than one resonance point over the complete range of
travel adjustment for all controls normally used in tuning
or adjusting the transmitter to meet equipment specification
requirements., This reguirement shall be met over the speci-
fied freguency range either during the procedure of tuning the
transmitter or after all stages are tuned to resonance, regardless
of the transmitter power output.

3.,5.3.11 Indicator lighte.- Indicator lights shall be provided
and mounted on the front panel of the RF unit to indicate thne
application of power and local-remote control.

3.5.3.12 Identification modulation,— Identification tone signal
rodulation of the transmitter(s) shall be adjustable between O
percent and 15 percent and shall modulate the maximum carrier

output 10 percent with no more the £,0 percent modulation distortion,
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545:3,13 ITdentification unit.- The identification unit shall be
a solid-state oscillator/keyer capable of the generation of

1020 Hz morse code characters as required for Localizer station
ldentification., Character generation shall be digitally
controlled and shall be programmable by The use of strapping
Jumpers or equivalent. The keyer shall vrovide character timing
ag follows:

(2) Dot length: 0.125 second
(b) Dash length: 0.375 second
(¢) Length of space between 0.125 second

dote and dashes in a
continuous seriesg and within
a code character

3.5.3.14  T.D, unit performance.- The keying rates shall remain
within = 15 pvercent of the design center values under the
environment service conditions of temperature and hunidity.
Keying pulses shall start without undesirable transients,

shall nave not discontinuities, and shall stop without
undegirable transients, Transient peaks due to keying shall
not exceed 2 percent of the peak amplitude of the normasl audio
frequency waveforin at the modulator output, T shall e possible
to select elither keyed or unkeyed modulation or to remove all
modulation from the tranemitter. Additional keying performance
and other reguirements are as follows:

() Tone oseillator frequency shall be 1020 Hz, + 15 Hz over
Environment II Service conditions and nominal DC Supply
voltage variation of + 15%.

(b) Distortion shall not exceed 2 percent at +~ 5 dBm,

(¢) Output stability shall be + 1 db over Environment IT
Service conditions and nominal DC Supply voltage
variation of + 15%.

(d) Character output capability shall be the Morse Code
letter "I" plus two or three selectable Morse Code
Tdentification letters,

(e) DVE keying output.- Provisions shall be provided for
synchronous keying of an associated DVE facility (not
furnished under this specification). When DVE identifi-
cation 1s desired, every fourth cycle of localizer itrang-—
mission identification keying shall be omitted and presented
instead in the form of continuity keying of the IME output
terminals. Thus the IME will be keyed with one cycle of
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Morse Code identification approximately every %0 seconds,
followed by three (3) localizer keying cycles. Keying of
the DME is accomplished by completing the positive ground
return of a 48 VDC relay., The relay and operazting voltage
are not required to be furnished under this spcceification,
One output terminal is permitted to be at equipment ground
potential, The maximum open circuit voltage appearing on
the other terminal will be 50 VDC, The relay current will
not exceed 25 ma, under which conditions the voltage drop
across the terminals shall not exceed 1.0 volt., DI'E keying
shall not be affected by operation of the Localizer keyer
selector switch described under the Identification Unit
portion of this paragraph.

%.5.3.,15 VHF Modulator.-The modulator assembly shall be
capable of generation and synchronization of @0 Hz and 150 Hz
sine wave tones, and the amplitude modulation of the radio
frequency carrier with these tones.

.5.%.16 Modulator assembly design.- The modulator assembly
shall provide: (1) an output containing the RF carrier
modulated by the navigation tones and identification tone,

(2) an output containing only the separate sideband frequencies
of the navigation tones. WMechanical modulation techrniques shall
not be employed in the design of the modulator, Input/output
impedance shall be 50 ohme nominal and the input vswr shall not
exceed 1.15:1,

2.5.3.17 Modulation tones.— The modulating tones shall be 90 Hz
and 150 Hz within + 1.0 percent,

3.5.%3.18 Audio phase of modulation tones.- The modulating tones
shall be phaselocked such that the demodulated 90 and 150 Hz
signals appearing at the carrier output pass through zero within
50 microseconds of each other in the same direction, every 1/30
second,

3.5.3.10 Carrier modulation,- Modulation of the carrier output
signals over a minimum range of 17 to 23 percent for each
navigational tone, shall be accomplished by the use of a continuously
adjustable control which shall not produce a change of more than + 5
degrees in RF phase between carrier sideband outputs as measured over
the gervice conditions of temperature and hunidity. Adjustment of
the modulation control over the range specified herein shall have

no effect on course structure, or symmetry of course width.
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2.5.2.20 Modulation balance adjustment.- A continuously adjustable
control shall be provided for precisely ad usting +the total
modulation balance, and for simulating changes in the localizer
course position, Throughout the range of adjustment of the
modulation percent control, and without making any other
adjustment within the modulator, adjustment of the modulation
balance control shall provide total modulation balance. The
control shall enable the localizer to be adjusted to meet the
course aligmment reguirements,

2.5.%2.21 Sideband amplitude control.- A sideband amplitude
control shall be provided to enable adjustment of the localizer
course sector width over the range of 2.0 to 7.50. Adjustment
of this control over its range shall not change the carrier to
sideband phasing by more than + 5.0 degrees as measured over
the service conditions of temperature and humidity.

2:5.7.22 RF phaser control.- A continuously adjustable phasing
contrel shall be provided for shifting the RF vhase of the
signals appearing at the carrier output over a range of at
least + 30 degrees from normal,

3.5,5.23 Modulator navigation tone control.- A control shall
be provided to enable independent removal of the navigation
tones from the RF carrier.

2.,5.3.24 Modulator test circuits.— For test purposes, a minimum
of four identical linear detectors for sampling the respective
signals at the carrier output, sideband output, 90 Hz and 150 Hz
output, shall be provided. The output of each of the linear
detectors shall be a minimum of 300 millivolts into a 20X ohm
load and shall be available at type BNC coaxial connector test
Jjacks.

3.5.3.25 Carrier signal at sideband output.- With the modulator
adjusted for optimum conditions, for any coimpination of sideband
amplitude control or sideband phaser control settings, the carrier
power appearing at the sideband outpubt shall be 60 dB or more below
the carrier power appearing at the carrier output when measured
over the service conditions of temperature and humidity.

%.5.3.26 Distortion of demodulated navigation tones.- With the
equipment adjusted for optimum conditions, the signals appearing
at the Carrier Output and Sideband Output test jacks shall be
such as to produce a demodulated signal with egual 90 and 150 Hz
components and distortion components which do not exceed the
following.
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Distortion component referred

Frequency to 90 or 150 Hz signal
180 Hz % percent
270 Hz 4 percent
300 Hz 4 percent
450 Hz 4 percent
A1l other freguencies within 2 percent

the range of 30 to 4000 Hz

In addition, the total harmonic distortion shall not exceed 8 percent.
The above distortion requirements shall also be met when the input
power to the modulator is variecd over the specified range of the
transmitter power output.,

.5.%3.27 FEouipment changeover, test, and energy distribution
requirements,.— Changeover circuits shall be used to connect the
antenna to the principal or standby transmitter channel on
command of the control unit. Four thruline watimeter detectors
shall permit testing of waveform and power levels of the signals
for maintenance and alignment purposes, while phase and power
corrected outputs from the designated standby transmitter/
modulator are continuously monitored for operational readiness.
Changeover and test performance shall be as follows:

(a) TImpedance shall be a nominal 50 ohms at all RF ports.

(b) Insertion loss shall not exceed 0,4 dB.

(¢) Switching time to changeover the standby transmitter to the
antenna array shall not exceed 300 milliseconds (ms) after
command of monitor control.

(d) VSW% of the RF ports shall not exceed 1l.15:1.

(e) Phase error due to intermal line lengths shall not
exceed + 2 degrees.

(f) Any RF signal from the standby subsystem shall be at
least 60 dB below the carrier level of the main unit as
measured at the input to the antenna eguipment group,
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3.5.3.28 DPhage shifter requirements.- Continuously adjustable
phase shifters shall be provided for shifting the RPF phase of

the signals appearing at the sideband output for the main and

standby equipments in both course and clearance transmitters.

Phase-shifter minimum performance shall be as follows:

(2) Nominal impedance shall be 50 ohms with VSWR not exceeding
1.15:1.,

(b) Minimum net phase angle adjustment capability shall be plus
and minus 30 degrees at 110 MHz,

3.5.4 TLocalizer monitoring and control

3.5.4.1 Monitoring general regquirements.— The localizer station
subsystem shall be equipped with a high integrity monitor group
for fault detection., Automatic switchover or shutdown shall be
initiated on command of the monitor group when critical parameters
exceed specified limits., The monitor group shall be capable of
operation in conjunction with a remote indicator/control unit,
providing audible (including Localizer ident) and visual indication
of subsystem status and complete, positive control over the
subsystem. The Localizer subsystem shall have triple monitors

such that each specified radiated parameter (course, width,
clearance) is examined by three identical monitor channels,
including detectors with inputs in parallel., Two identical
monitor channels shall sense a parameter (RF, SDM and/or DDM) as
being out-of-tolerance before shutdown or transfer is initisted.
The standby transmitter shall be monitored by single monitors for
RF', SDM, DIM and Ident out-of-tolerance alayrm of a single monitor
or loss of the standby transmitter(s) shall produce indications of
abnormal operation. The total period of radiation outside the
performance limits shall not exceed 1 second. Any of the following
conditions shall cause transfer or shutdown, as appropriate,

(a) A shitt of the mean course line from the runway centerline
equivalent to more than 10 feet at the ILS reference datum,

(b) Power reduction

(1) sSingle freguency system, A reduction of power output
to less than 50% of normal.

(2) Two freguency system. A reduction of power output for
either carrier to less than 80% of normal or to any
point causing the guidance signal to fall outside limits
for both clearance and course signal,

(¢) A change in displacement sensitivity to a value differing by
more than 10 percent of nominal.
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(d) 4 change in sum of modulation percentages (SDM) by more than
+ 2% of nominal per tone.

(e) Loss of location identification signal or reduction of modu-
lation level to less than 5C% of nominal,

(f) When an open or short fault exists at any antenna element,
feed or monitor line, RF distribution or recombination
circuit,

(g) Mechanical misalignment of any antenna element.

The standby transmitter monitor shall monitor conditions (a) through
(e¢) above for the standby transmitier(s). Monitor channels through-
out the Localizer subsysten (except identification tone monitors if
separate) shall be functionally and mechanically interchangeable

and shall simultaneously monitor the DIM, SIM, and RF level of the
detected course and clearance signals. Circuit conditions shall be
adjustable within the monitor channel by means of pluggable
programming jumpers or switches, and potentiometer settings. 4
suitable meter or meters, and circuitry shall be provided in the
egquipment cabinet or in individual channels to allow final
calibration of the monitor chamnel in place, and self test

svwiteches or circuitry as required shall provide conditions essentisal
for adjustment. Monitor channel front panel lamps or other devices
shall indicate power on and memorized slarms from DDM, SDM, and

RF detection logic. Category III and Category II performance level
alarm outputs shall be simultaneously generated for DI alarm levels,

Interface requirements for the individual monitor channel chall
include:

(a) DC levels proportional to DIM, SDM and RF levels shall be
provided and available to bDe interfaced for maintenance
monitor prealarm generation and/or recorder inputs,

(b) Individual DDM, SIM, and RF level alarmes shall be placed
on the interface buss as logic levels, and shall be
latched until reset from an extermal control circult. A
general alarm output shall be logic low for all alarms,
Pront panel lamps or other devices at the individual monitor
channels shall indicate the presence of a memorized fault,
as well as a power on condition,
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3.5.4.2 TLocaliger monitor fail-safe.- The localizer monitor shall
be fail-safe such that failure of any part of the monitor shall
either result directly in an alarm condition, or as a minimum,
ghall not alter any alaxrm threshold level in the direction of
tolerating greater deterioration of the transmitter output
characteristics than permitted in the absence of such failures,
For such parts as electronic or electromagnetic switching
devices where it is not practical to provide fail-safe operation
under both modes of failure (open circuit and short circuit),
fail-safe protection shall be provided for the mode of failure
having the higher probability.

3.5.4, Localizer monitor stabilization.- A1l monitor channels
shall be stabilized within 2 seconds after initial application
of radiated signals. Concurrently, internal monitor control
action shall begin within 2 seconds after initial application
of radiated signals when such gignals are outside of allowable
tolerances., Interaction of all the monitor parameters chall be
minimized allowing simple straightforward adjustments of all
monitor parameters in turn with minimum read ustment.

D4 Far field monitor.- Each of the three monitor channels
of the far field monitor shall be capable of simultanecus setting
to both Category III and Category II alarm limits. Any two of the
three Category IIT course alarms shall cause the remote control
indicator to downgrade the ILS status whenever two Category III
monitor alarms exist simultaneously for a period of 0~30 seconds
(adjustable at the remote indication and control subsystem). Any
two of the three Category II monitor course algrms shall operate
to stop all Localizer radiation whenever two Category II alarms
exist simultaneously for a nominal period of seventy (70) seconds,
unless this function is bypassed at the Localizer subsystem. It
shall also be possible to by-pass the localizer FFM functions from
the remote control subsystem. The nominal 70-second time delay
shall be adjustable between O and 120 at the far field monitor
seconds and shall be reinitialized automatically each time the DDM,
as indicated by both channels, is within allowable limits for a
period greater than 50 milliseconds. Five seconds prior to the
anticipated shutdown, the monitor shall trigger the Localizer
transmitter shutdown alert signal which is a nominal 1900/2100 Hz
tone modulation of the transmitter, The output DDM, RF, 90 Hz and
150 Hz audio signals of the channels shall be displayed on a meter
at the far field monitor. The far field monitor meter shall have two
scales, one with a full scale deflection corresponding to + 150 DIM,
and the other with a full scale deflection corresponding to + .015 DDM.
The DIM from each monitor shall be remcted and displayed at the
localizer station for use as a maintenance aid.
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%.5.4.5 Integral monitor.- Upon detection of radiation faults by
at least two identical monitor channels in the Integral monitor
unit, the control unit shall initiate the feollowing action:

(a) Immediately cease radiation by the prineipal Localizer
transmitter,

(b) Immediately switch to the operating standby unit, if available,
or cease radiaticn entirely if standby unit is not available,

(¢) Upon transfer or shutdown, action shall initiate an audible
and visual alarm at the remote indication and control unit
and a visible alarm at the maintenance facility.

(a) If the fault persistes after changeover, the control unit
shall automatically cause all Localizer radiation to cease
and shall prevent restoration for a period of at least 20
seconds.

3,5,4,6 Identification monitor.- Triplicate monitoring of the
transmitted signal and the single monitoring of the standby

signal shall bte provided with alarm generation based on failure
detection by two of the three main monitors or the single standby
monitor. Monitor mismatch signal shall be generated based on a

one of three detection by the main ronitors. Front panel indicators
shall identify an alarm. An alarm shall be generated for the
following:

(a) Loss of 1020 Hz tone in excess of 17 seconds
(b) Continuous 1020 Hz tone in excess of 17 seconds
(e¢) Reduction of modulation level by 50%

ID monitor signal inputs shall originate from the monitor system

and generate monitor mismateh and general alarms and, as appropriate,
shall serve a torne output for audible monitoring at the Localizer
subgystem and at the remote indication and control point,

3,5,4,7 Standby monitor action.- Monitor alarms from any monitor of
ctandby trancmitier overation shall, after an adjustable delay of

J b ’
from 2 to 5 seconds, cause shutdown of the standby Transmitter,

3.5.4.8 Antenna misalignment monitor.— Upon detection of mechanical
risalignment of any antenna element which results in an out-of-

tolerance condition of the Localizer signal in the Tar field that

ig not detected by the integral wonitor, The indication and control
unit ghall cause a facility shutdown.
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Z.5,4,9  Antenns transmission line open/short monitor,- Upon
detection of an open or short in any antenna elenent, feed or
monitor RE line, RF distribution or combining circuit the fault
monitor shall cause a facility shutdown.

3.5.4,10 Transmitter environment monitor.— An abnormal environment
indicator light shall light at the remote indication and control
unit if eguipment cabinet temperature is more than 15 degrees ¢
Leyond the normal range of temperature maintained by the heater

and alr conditioner. TInmvironment alarms shell be indicated by
equipment cabinet panel lamps and shall be summed in the abnormal
indicator at the remote indication and control unit,.

3,5.4.11  Transmitter prime power monitor.- An abnorial power
indicator light shall light at the remote indication and control
andt 1T power conditions within the subsystenm detericrate such

that

a) AC primary power Tails
J J

(v) Battery/battery charger line voltage falle outside the limits
of = 15 percent.

Z.5.4,12 Monitor display reguirements.— Provisions snall be made
for meter indications and status indicating lishts for all para-
meters wonitored, Meters shall be so calibrabted that resdings
may be used directly to asceriain correct values of cource align-
ment and width., Separate statue indicating lights ghall e
Turnished for ths antenna misalignment detector and open/short
fault monitors.,

5.5.4.17 Localizer indication and control general reguirements.—
Monitor outputs shall be maintained to indicate visually the existence
of an out-of-tolerance condition, Autormatically transfer 4o the
standby transmitter, cause downgrade of facility performance status

at the remote indicator unit, or shutdown all radiation, singly or

in combinstion., In addition, any indication given or action taken
shall be memorized at the equipment pancl, Time delay circuitry,
indicator drivers, and power/environment sensors shall be consicderad
part of the indication and control unit.

3.5. 4,14 NMemorization of monitoring functions.- A means of memorizaticon
and non-rmemorization of the monitor channel DDM, SDiM, RF, ID, open/
short and antenna misalignment alsrms shall be provided by the indica-
tion and control unit. A means shall be provided to clear the memorized
alarm without affecting facility operation.
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3.5.4,15 Transmitter selection control reguirements.~ The
indication and control unit shall provide selection of either
transmitter 1 or transmitter 2 as the principal transmitier.

3.5,4,16 Monitor mismateh reguirements.- An indication of
monitor mismatch shall be energized if a single monitor channel
in any integral, or far field monitor alarms., This action shall
also light the abnormal conditions warning alarm,

3.,5.4,17 Remote indication and control interface reguirements.-
Interface reguirements between the Localizer and the remote
indication and control unit shall be provided.

3,5,4,18 Press to test light regquirerments.- The indication and
control unit shall provide a means of Testing all lamp bulbs

on the monitor channels and on the indicator vanel by operation
of a momentary switch,

3.5.4.19 Monitor bypass requirements.- The indication and control
unit shall have an override switeh that disables monitor and
control unit action to the remote voint during system adjustments,

2,5,4.20 Abnormal warnings.- An abnormal condition indicator at
the indication and control unit shall light if any one or more
of the following conditions occur:

(a) Subsystem off the air.

(b) Standby *transmitter on the air.

(¢) Standby transmitter power off.

(d) Monitor mismateh,

(e) Monitor locally bypassed.

(f) Monitor alarm.

(g) Power/environment alarm.

3,5.4,21 Additional indication and control unit provisions.- In

addition to the actions previously listed, the indication and
control unit shall provide:

(a) On-off status displays for the main and standby transmitters.

(v) A selection between local and remote transmitter on-off
controls.
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Z.5.5.7 Antenna intercoupling requirements.- The isolation between
adjacent antenna elements in the array, as ineasured between the input
connectors of each antenna shall be at least 30 dB, The level of
intercoupling shall be such that the measured RF patterns of the
array(s) at an ideal unobstructed site chall agree with the
theoretical RF patterns within + 1.0 4B,

3.5.5.8 Integral monitoring.- Integral monitoring signals shall be
provided for all arrays which are directly proportionsl to the
radlated signal. The monitoring signals from the elements in each
or combined array shall be combined in such a nanner that separate
RF' signals are provided which describe the radiated signal "on-
course" and the radiated signal at angles 1.5 to 4.5 degrees "off-
course". These monitoring signals so provided shall correlate
with the signals that would be obtained with ronitoring dipoles

at the specified lccations in the unobetructed far field. No
tuning shall be required in the detector or monitor combining
network for changes in freguency or input power. In addition *o
these specifications, the developed monitor signals shall be of a
nature to comply in full with the intent and the specifications for
monitoring localizer arrays. A weather proof box with removable
cover shall be provided to house the monitor combining unit or

at the contractor's option, the combining unit may be housed in

the RF distribution unit.

3.5.5.9 Radio frequency energy recombinaticn and detection
requirements,- The recombination circuit shall provide proper
on-course and off-course output signals (phase and amplitude)
with input signal phase relationships of no more than = 3 degrees

3.5.5.10 Interface circuits.- Course interface circuits shall be
provided to accept the inputs from the reconvination circuit {on-
course and off-course) and provide triplicate outputs for detection
and monitor channel inputs., When a tTwo frequency system is used,
clearance interface circuits shall be provided to accept the

inputs from the clearance recombination circuit (onm-courss and
off-course) and provide duplicate inputs for the clearance
"On~Course'" monitor channels and trirvlicate outputs for the
clearance "Off-Course' monitor channels.

Z.4.4,11  Pault monitor.-— Detection devices shall be employed o
monitor open and short conditions in any RF transmission line
between the distribution cireuit(s), recombination circuit(s),
and antenna elements that comprise the localizer antenna group.
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%,5.5.12 Obstruction marking and lighting.- Double obstruction
lights per FAL Advisory Circular =C 170/5%345-2 shall be provided
for mounting on both ends of the antenna arrav(s). The lamps in
each fixture shall be wired in parallsl and shall be rawed at 100
watts,.

2,5.6 Localizer far field monitor

3.5.60.1 Localizer far field monitor general reguirenients.- The
VHF Localizer subsystem far field monitor shall consist of the
following:

(a) Three monitor antennas
(b) Three far field monitor receivers
(¢) Three monitor units

(4) Combining/time delay/control circuit

0

(e) Far field monitor equipmwent cabinet
(f) Battery shelter equipped with stand-by batteries
(g) 1Interface cables

The far field monitor antenna array design shall consist of three
independent horizontally polarized, directional, rdnimam & dR
gain over isotropic, antennas that will normally ve located

on appropriate support structures at or near the middle rarker
beacon site. The far fielc monitor ecudpment shall be used in
conjunction with the Localizer subsystem, Monditored data shall
be transmitted to the Localizer station and the remote indication
and control point through telephone cable pairs, each pair naving
a DC loop resistance of approximately 2000 ohms. The far field
monitor unit shall operate properly on independent standby power
for a minimum of 72 hours after loss of the primary power sourse
over the environmental service conditions.

3,5,6.2 Far field monitor receiver performance.- The far field
monitor unit shall be equivped with three VHF receivers designed
to meet the following requirerents over the environmental service
conditions:

(a) Frequency range -~ 103 lHz,

(b) Sensitivity - two microvolts to 10 dB (S+N)/N, 20 percent
modulation, 90 Hz.
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(¢) 1IF image rejection - 90 dB minirmm.

.
(d) Frequency stability - + 35 x 1077

(e) Localizer channel selector - plug-in crystal

(f) Desensitization -~ for a desired signal of 5 microvolts,
30 percent modulation, a 4~volt signal at + L ¥Hgz from
the desired signal shall cause a loss of gain of no more
than 2 dB.

(g) Cross modulation - for a given input signal of 5 microvolts,
an undesired signal at 60 dB + 50 Kz away modulated at 50
percent shall cause no more than 10 percent distortion.

(h) Selectivity - 15 KHz minirmum at -6 dB
35 KHz maximum at -60 dB
60 KHz maximum at =00 dB

(1) Input impedance - 50 ohme + 10 ohms.

(j) Frequency response - for 20 percent modulation at ©0 Hz and
150 Hz the audio output amplitudes shall be within + 0,1 dB
of each other.

(k) Audioc output - for a 20 microvolt input signal 20 percent
modulated at 90 Hz, the output shall be adjustable from 0 o
at least 125% of the minimum required for the monitor input.

(1) AGC - The AGC threshold shall be 20 microvolts minimum,

(1) The output shall vary no more than 3 dB as the input is
varied from AGC threshold to 10 millivolts.

(n) Percent modulation - The AC output shall vary linearly from
zero to 60 percent modulation. The DC output shall not change
appreciably as the percent of modulation is varied,

(o) Output impedance - 20 kohms maxdinmunr,
(p) Audio distortion - The audio distortion z% 9C Hz and 150 Hz

shall be no more than 5 percent with an RF input of 50 micro-
volts to 10 millivolts with medulation lovels up to 50 percent.
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3,5,6,3 Far field monitor energy compining and monitor logic
requirenents.- The far field monitor shall provide triplicate
charnel monitoring of the Localizer course signal for proper
alignment. The monitor channels and a corbining time delay
control panel shall be provided as follows:

(a) Monitor channel.~ Three monitor channels shall be provided
o monitor vhe DD of the 20 Hz and 150 Hz signals and to
indicate the DM both locally and remotely at the Localizer
station, The outputs of the monitor channels shall also be
used to drive a logic network which shall generate the
decisions as to whether or not a fault exists., The far field
monitor channels shall bte interchangeable with the localizer
station monitor chamnels,

(b) Combining/time delay/control panel.- A combining/time delay/
control panel shall be included to perform the following
functions:

(1) Combine the monitor channel output DDM information
to determine subsystem status as Category III or less

at the remote control and indication subsystem,

(2) Trigger localizer shutdown signal after adjustable
time delay.

(3) Trigger localizer shutdown alert signal.
(4) Monitor the status of DC/Power supplies.
(5) Monitor the battery charger status.

(

Fault in (4), (5), or (6) shall cause an abnormal indication at
the Lorcalizer subsystem without initiating changeover to the
standby transmitter.

[0

) Monitor the equipment temperature,

3,5,6,4 Far field monitor equipment cabinet and battery sheliers
requirements.~ The far field monitor electronic subassemblies ghall
be housed in a double-walled eguipment cabinet suitable for mounting
on & concrete hardstand. Inner and outer front covers shall also

be provided as specified.

(a) Eguipment cabinet.- The outer cabinet shall be vented to
provide convection cooling of the equivment while simul-~
taneously providing protection against rain and screening
againet insects. The inner cavinet shall be vented as reguired
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(o)

(c)

for adeguate convection cooling with RF screening as reguired
to meet equipment performance requirements., A duplex
convenience outlet shall be installed inside the inner
cabinet and shall be wired for 120 VAC operation.

Covers.~ The shelter shall be provided with inner and outer
covers, The inner cover shall be top-hinged and secured by
meang of Dzus fasteners (or equivalent) along the bottom
and side edges. A movable bar shall be provided to support
the cover in a horizontal position asg a rain shield., The
hinges shall be detachable to permit complete removal of

the cover when desired. When positioned as a rain shield,
the cover shall not interfere with removal of modules or use
of extender cards. The outer cover shall be removable by
captive thumb screws. A hasp shall be furnished for attach-
ment of a padlock to prevent unauthorized access to the
equipment within the cabinet.

Battery chelter.- An insulated aluminum housing shall be
furnished to contain the batteries needed to satisfy the
power requirements of the far field monitor and ghall be
designed for mounting on a platform. It shall provide
adequate protection against damage caused by acid spillage.
It shall have a hinged door, provide adequate weather
protection for the batteries, and shall permit The necessary
alr flow Tor ventilation. A hasp shall be furnished for a
padlock to preclude unauthorized access to the equipment.

.5.6.5 Far field monitor prime and standby power requirements.-—

Primary power for the far field monitor shall be F-wire, 120/240
volts ac, single phase service, Standby power shall be provided
by batteries operating in conjunction with a battery charger/power
supply unit specified as follows:

(a)

()

Battery,~ The far field monitor shall be equipped with a
lead-acid type storage battery or equivalent capable of
operation in the temperature range from -10 degrees C To
+70 degrees C. The battery shall provile stanihy operation
for a minimum of 72 hours in the event of a primary power
failure,

Battery charger/power supply.- A battery charger/power
supply unit shall be provided to serve a dual function

ag follows: In normal operation, the unit shall serve

ag a power supply for the far field monitor electronic
equipment and shall generate a regulated flcat voltage.

If primary power is interrupted for a period of 5 seconds
or more, the unit shall automatically switch to an equalize
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voltage., After battery discharge the battery charger/power
supply unit shall then operate as a battery charger for a
minimum period of 24 hours, before automatically reverting
back to normal operation. Detailed characteristics are as
follows:

(1) Current limiting.~ The charger/power supply unit
shall be equipped with an adjustable current
liwiting circuit To provide an output current
between the limits of 0 and its capacity.

(2) Protection circuitry.- The input and output lines
of the charger/pover supply shall be equipped with
circult breakers. A charging diode shall also be
incorvorated to protect the charger during the
period of time that the Tar-field monitor battery
ig switched into the circuit and primary power is
not available,

(3) Automatic shutdown,- The charger/power supply unit
shall include an under-voltage devzection switchover
unit which shall automatically switch the battery out
of the circuit when the battery voltage drops to 80
+ 5% of nominal while the far field monitor is under
battery operation. 4An indicator lamp shall also be
provided to indicate when the unit is functioning as
a battery charger.

3.5.7 Lecalizer power reguirements

3,5,7.1 Localizer standby power reguirements.— A redundant battery/
battery charger-power supply shall be provided for subsysten
operation. TFor the purpose of thie zpecification, batteries and
power supplies shall be considered as a power system, The battery(s)
shall be capable of supplying a full load current for % hours at O
degrees C (32 degrees F) after the charging source has been removed,
Mindmum life expectancy afloat shall be 5 years. An independent
overload pro*ected power source of 60 Hz, 120/240 V, three wire AC
power shall be provided for each primary power supply input. Each
power supply shall be capable of continucus operation into a2 worst
case subsystem load while raising the battery(s) to full charge
condition from a S0-percent discharge within 8§ hours. The specified
battery(s) shall be capable of sustaining normal subsyster operation
for % hours after primary power failure., In addition to these
recirements, the battery charger-power supply shall meet the
following performance requirements, over the environmental service
conditions:
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(a)

)

(a)

(f)

(g)

Maintain a float-voltage of 2,15 to 2.17 V per cell with s
maximum of 200 nV PP ripple with or without a battery
attached. Float voltage shall be maintained within - 5
percent over the locad range.

Supply on demand an egualize voltage of 2.30 to 2.33 V
per cell with a maximum of 200 mV PP ripple. The equalize
mode shall be disabled in the absence of a battery.

Limit output voltage transients to 10 percent of the initial
steady-state voltage for conditions of:

(1) a step change of 15 4, from a 5 A or a 20 A load,
(2) input line transients up to + 10 percent of nominal,

(3) establish regulation within 0.5 percent within 250 me
after passage of transient upset,

Regulation shall be established within 0,5 percent within 6
seconds after turn-on,

Accessible controls shall include:

(1) a manual on-off switch,

(2) a manual load/battery disconnect switch,

(3) float voltage adjustment,

(4) equalize voltage adjustment.

Circuit breaker vrotection shall be provided as follows:
(1) 4in line with AC input,

(2) at battery oustput(s),

(3) at charger output(s) to subsystem and battery.
Visual indication of status shall include:

(1) a DC ammeter for load current,

(2) a red lamp for primary power failure,

(3)
(%)
(5)

W

green lamp for primary power operation,

o

red lamp for charger failure,

W

green lamp for charger operation
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or by deleting modular eguipments and cabling from a two freguency
design. The Glide Slope subsystem shall be deliverable in either
configuration, as defined by the Contract Officer. A completely
equipped Glide Slope subsystem shall consist of the following:

(a) One-freguency (null reference) configuration:

(1) Dual Transmitter group with associated modulation,
control, and automatic change over equipment,

(2) One complete Glide Slope antenns group of two identical
directional transmitting antennas, including power divider
networks, vwith integral monitoring probes, and combining
networks, associated cabling and a 40-foot tower. The
tower shall be sectionalized, consisting of two 15-foot
sections and one-10 foot section.

(3) One Glide Slope monitor group, including a single
on-path monitor antenna, a monitor support mast, and
three sets of detectors, as required.

(4) One shelter group complete with electrical wiring and
environmental controls as specified in 3.4.10.

(v) Two~frequency (capture effect) configuration. A complete
capture effect subsystem shall consist of the equipment
deseribed in 3.6.1(a) plus the following items,

(1) One additicnal Glide Slope antenna (including power divider
network, integral monitor probe, combining network, and
cabling) of the same type provided for a null reference
facility.

(2) Two clearance transmitiers.

(3) One 15-foot tower sections to increcse the height of the
antenns tower of 3,6.1(a) to a maximum of 55 feet,

(4) Clearance signal monitor.
%.0.2 Glide Slope operational reguirements.- The UHF Glide Slope
subsystem shall provide guicdance in the vertical plane to aircraft
engaging in approaches to and landings at airfields. The radiation
from the UHPF Glide Slope antenna group shall produce a composite
field pattern that is amplitude modulated by 90 Hz and 150 Hz tones.
The Glide Slope subsystem shall be capable of adjustment to produce
glide path angles between two and four degrees, The pattern shall
be arranged to provide a straight line descent path in the vertical
plane containing the runway centerline, with the 150 Hz tone pre-
dominating below the path and the 90 Hz tone predominating above the
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path, %o at least an angle egual to 1.75 times the glide s
angle. The glide path angle shall be caintained within (1
Zrom the cormissioned giide path angle, Tba dowrnrarc exte:
portion of the ILS glide path shall pacs throusgy the ILS r
datum at a height ensuring safe and efficie ]
served, This height, at runway threshold
bt shall not f£all outside the lirdts of 41 feet.
between glide path angles by redundant transritters sha
0.10 degrees

3,6,2.1 Operational rvadio frequencies,- The UHF Glide 3lope subsysten
shall be inherently capable of o;eratiu? on any carrier Treuguency in
0.150 MHz increments within the operational band of 328.4 to Z35.,4 iz
without basic design changes. The freguency tolerance shall not exceed
+.002 percent,

The UHF Glide Slope subsystem, as provided, shall operate on one of the
selected operational carriers as listed in Tzoble 2 - - Glide Slope
Operational Frequencies. The operaticnal frequency shall ©te specified
at time of contract award. The operation of the UHE CGlide Slope
subsystem at the different freqguencies as listed in Table 2 may reguilre
substitution of modular devices. To alter the operaticnal carrier
freqguency, the UHF Glide Slope subsystem shall be capable of being
riodified by modular substitution only. To change the operational
carrier freguency, only adjustments which are considered to be of

a Tield level nature chall be required. If a two-freguesncy (capture
effect) configuration is emploved, the freguencies of the RF carriers
shall be individually adjustable and the band occupied by The carriers
shall be symmetrical about the assigned freguency. The fregquency
separation between the carriers shall not be less than seven (7 ) or
more than nine (9) kHz over the envirommental service conditions, with
all tolerances applied.

TABLE 2

GLIDE SLOPE OPERATIONAI, FREQUENCIES (MHz)

3347 Z3.14 334,40 331.7

234,55 331.25 334,25 331,55

3341 332.0 333.0 332.3

333.95 331.85 334.85 372,15

329.9 332.6 329.6 3%2.0

329.75 332,45 329,45 332,75
333.2

220.5 333,05 330.2 533.5
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530.05 32343
520.35 333.80 330.8 5311
329.3
329.15 333.65 330,65 520.95

3.0.2.2 RF pattern coverage.- The (lide Slope subsyster shall
provide signals sufficient to allow satisfactory operation of a
typical aircraft installation with the transmitter power output
reduced o the monitor RF level alarm. The sector of operation
shall be eight degrees on each side of the runway centerline
extended to a distance of at least 10 nautical miles up to 1.756
and down to 0.%6, Below 0,36 to the limit of coverage, it shall
provide a minirmum of 0.22 DDM fly up. The requirements of Annex 10,
Part I para. 3,1.4.3.2 are also applicable.

3.6.2,3 Polarization.- The emission from the Glide Slope antenna
array shall be horizontally polarized.

3.6.2.4 Modulation.- The nominal depth of modulation of the RF
carrier due to each of the G0 Hz and 150 Hz tones shall be 40 percent
along ILS glide path and the depth of modulation shall be maintained
within the limits of 37.5 and 42,5 percent,

3.0.2.5 Displacement sensitivity and below path coverage .~ The

angular displacement sensitivity shall be symmetrical., The

nominal angular displacement sensitivity shall correspond to a

DDM of 0.0875 at an angular displacement of 0,35 degrees above and
below the glide path. This walue corresponds to a deflection of

& 75 microamperes. The DDM below the ILS glide path shall increase
smoothly for decreasing angle until a velue of 0,22 DI is reached.

Thie corresponds to a "fly-ur™ deviation of 190 microanperes, This
velue shall be zchieved at an angle of not less than 0,30 of the Glide
Siope angle abova the horizontal, However, 1f it is achieved at an
angle greater thsn 0,45 of the Glide Slope angle, the DDW shall remain
equal to or greater than 2.2Z DDM dovm to .3 of the Glide Slope zngle
or to the limit of the coverage whichever is lower, The glide path
width and angls shall be g0 adiusted that an asircraft flyinzg in such

a way as to just clear all obstruciions between the outer marker and
the threshold ovtaine a eignal of 2o less than 180 microamperes (0,21 DDiI)
"fly-up."  With the glide path widened or lowered to tne alarm point, no
lees Than 150 microamperes (0,175 DIV} shall be obtained. The angular
displacerent sensitivity chall ve ad usted and maintained ~rithin = 135
percent of the nominal valus selected.
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2,6,2,6 Glide Slope subsystem site criteria.- The Glide Slope
subsystem shall be so designed as To allow proper operation at a
location no closer than 400-feet to the Category III runway
centerline and shall not exceed 55-feet in height above the
elevation of the runway centerline nearest it. A mast of over
55~feet may be permitited if the rminimum distance from the runway
centerline is increased by 1l0-feet for each foot the mast height
exceeds 55 feet in height.

2,6,3 Glide Slope transmitter group

3,6,3.1 Glide Slope transmitter group general reguirements.~ The
UHF transmitter group shall be composed of those eguipments involwved
in the generation, regulation, amplification and modulation of

glide path signals by dual systems interchangeable in main or
standby functions. While the designated main system is operating
into the antenna group the degignated standby system shall Te
operating under monitor system control into dummy loads through

the changeover~tegt assembly. Immediate changeover shall be
effected automatically on command on the monitor system or by
manual override.

3.,6.3.2 Glide Slope transmitter performance.~ The same transmitter
units shall be employed in either capture effect or null reference
Glide Slope subsystems. It shall be crystal oscillator controlled
and shall be capable of tuning all assigned Glide Slope frequencies
within the range of 328 MHz to 336 Miz, with continuously adjustable
output power, rejection of harmonic freguencies and noise, and the
modulation characteristics as specified under this paragraph. The
same transmitter type shall be capable of serving either course or
clearance signal generation functions.

RBoth the course and the clearance transmitter (capture effect
configuration only) shall perform as follows over the environmental
gervice conditions,

2,6.3.,% Transmitter output power,- The transmitter carrier output
power, at all operating frequencies, shall be ad/ustable from 10%

+to 150% of that reqguired to mest coverzge ad ustment specified.

Ad ustment of at least 40 percent to 100 vercent of the rated
transmitter oubput power over this range shall not change the
modulation balance by more than 0,002 DI or the course width by
more than 2.0 percent. Adjustments over the range from 10 percent
to 100 percent of rated power output shall not change the modulation
percentage more than two percent for settings of 50 to 97 percent by
a 150 Hz modulating tone. Power output shall not vary more than

+ 10 percent with DC operating voltage variations of = 15 percent,
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3.6.3.4 Transmitter stability.- When adjusted under normal test
conditions for optimum transmitter conditions, changes in the
following parameters over the service conditions shall not exceed:

(a) Carrier power at carrier output + 10 percent
(b) Sideband ratio + 5 db
(c) Carrier modulation + 2 percent (each tone)
(d) Carrier modulation balance + 0,015 DIM
(e) Sideband balance + 0,05 dB
(f) RF phase between carrier and + 10 degrees
gideband outputs
(g) WNavigational tone freguencies + 1.0 percent
(h) Transmitter frequency + .002 percent of the

assigned frequency

The above requirements shall be met throughout all positions of the
gideband amplitude control.

3.0.3.5 Stabilization time.~ After initial adjustment under normal
test conditions, changes from the initial room temperature readings
occurring between three seconds and 15 minutes after initial
application of power under each of steps 3, 0, and 8 of 1.4,12 of
Specification FAA~G-2100/1 (modified 1-4.,12 for this application)
shall not exceed the limits tabulated below. The readings for each
parameter shall not exceed the limits tabulated below. The readings
for each parameter shall be taken at three seconds after being
energized, and on a continuous recording basis for 15 minutes after
being energized.

(a) Carrier power at carrier output + 10 percent

(b) Sideband ratio +0.5 dB

(¢) Carrier modulation +.50 percent (each tone)
(d) Carrier Modulation balance + 0.01 DDM

(e) Sideband balance + 0.5 aB

(f) RF phase between carrier and + 10 degrees

sideband outputs
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(g) Navigational tone frequencies + 1 percent

(h) Transmitter fregquency +,0002 percent of the
aseigned frequency

The above requirements shall be met at all positions of the sideband
amplitude control.

%,6,3.6 Control funchbions.- A switch shall be provided o turn
the transmitter output radiation on and off, In addition, it shall
be possible to select either local or remote control of this function.

3.6,3,7 Crystal.- Two of each channel determining crystal shall be
furnished with each transmitter in accordance with a listing of

channel frequency assignments which will be furnished by the
Government. In order to change the transmitter frequency, the

crystal shall be the only component reguiring replacement. The

crystal shall be easily removable from a plug-in socket. Crystals
supplied for capture effect systems chall provide for operation 4 Kz
above the assigned frequency for the course transmitter and 4 Kz helow
the assigned frecguency for the clearance transmitter.

3,6.3.8 Crystal oven. A crystal oven shall not be used.

%.6,3%,9 Crystal oscillator stability.- Crystal oscillators and
related components shall be selected to ensure output freguency
stability within + 2 ppm over Envirorment II service conditions
and DC supply voltage variations of + 15%.

3.,6.%,10 Rescnance points.- There shall be no indicaticn of more
than one resonance point over the complete range of travel of
adjustment for all controls normally used in tuning or adjusting
the transmitter to meet eguipment specification reguirements. This
requirement shall be met over the specified frequency range either
during the procedure of tuning the transmitter or after all stages
are tuned to resonance, regardless of the transmitter power cutput.

3,6.3.11 Indicator lights.- Indicator lights shall be provided and
mounted on the front panel or the RF module to indicate the application
of power and local remote control.

%,6.%,12 Modulation.- A continuously adjustable control shall be
provided to permit adjustment of modulation to all values between
50 and 97 percent., The modulated 150 Hz for the separate clearance
transmitter, if used, shall be phase locked with the 150 Hz
modulation from the reference transmitter.

%.6.%3.13 Glide Slope Modulator.- The modulator assembly shall be
capable of generation and synchronization of 90 Hz and 150 Hz sine
wave tones and amplitude modulation of the radio frequency carrier
with these tones.




Fodulator assembly desism,— The modulator asgerbly shall
(1) an output containing +the IF carrier modulated by -
-

O

’un cones and () an ocwtput containing only the separate

' uencies of the navigation tones (%) 150 Mz cource for

tne clearance tx Tter in the Cavture o
Mechanical Podulaulon techniques Qnalj not h

in the aesign of the moﬂulator. Input/outeat impedance

nominal Z0 ohig and the iaput VSWR ghall not excred

15 Teodulation tones.- The modulating tones shall be 90 Hz
O Hz within + 1.0 percent,

3.0.3.16 Audio phase of modulation tones.— The modulating tones
shall e go phase~locked that the demondulated ©0 and 150 Hz
signals appearing at the carrier output pass through zero within
50 microseconds of each other in the same direction, every 1/7C
second.

3.6.3.17 Carrier modulation.- Modulation of the carrier output
ignals over a wminimum range of 36 to Ll percent shall ke accomplished
b the use of a continuocusly adjustable control which shall not
produce a change of more than + five degrees in RF phase between
carrier and sideband outputs ags measured over the service condl*’ons

Adjustment of the modulation control over the range specified herein
shall have no effect on path struecture or symmstry of path width,

%,0,%.18 Modulation balance adjustment.— A continuously adiustalkle
control shell be provided for precigely adjusting the total Lol
balarice. Throughout the range of adjustment of the modulation
percentage contrcel, and without making any other adjusirments within
the modulator, adjustment of the modulation balance control
orovide total modulation balance.

j§6.3.19 Sldeband amplitude control.- A sideband amplivtude control
shall be provided to enable adjustment of the glide path full
sector width over the range of 0.80 degrees to 2,0 degrees. Ld us®
ment of this control over its full range shall not cause the phage
to change more than + 5 degrees.

©.3.20 RF phaser control.-~ A continuocusly adjustable phasing
control shall be provided for shifting the RF phase of the cnals
appearing at the carrier output over a range of at least + 30
degrees from normal,
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%,5.3.,23 Carrier gignal at sidebanc cu. odulator
adjusted for optimum conditione, Ior ang . on of sidebanc
amplitude control or sideband phaser control seitings, the carrier
power appearing at the sidebarnd output shall Le 5 AR or more below
the carrier power appedrlrg at carrier R
service conditions of temperature and hw.idit .

sver the

rQ@lpment aQJuSueQ for optlmun coﬂQLt“ons, tThne
2t the Carrier Output and Sideband Output front
and 150 Hz corponents and distortion componen
sxceed the following.

Distortion c

Frequency to 90 or 1-° iz

180 Hz 3 percer
270 Hz i percen:
300 Hz 4 percen’
450 Hz 4 percent
A1l other freguencies within 2 percen’

the range of 30 to LOCO Hz

In addition, the total harmonic distortion shall no<
The above distortion requirements shall also be met
power to the modulator is varied over the specified
transmitter power output,

2,6.%.25 Capture effect amplitude and phase control assarbly.- (Us:
with capture effect 038 configuration only .) The capture effect
amplitude and phase control assermbly shall be designed to combine
the separate carrier, sideband and clearance signals from the glide
slope and clearance transmitters in the appropriate amplitude and
phase relationship for delivery to three transmitting antennas.
Carrier signals will be radisted frowm the lower and viiddle antennas,
sidepand signals from all three antennas and clearance signals from
the upper and lower antemnnas.
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(a) TImpedance shall be a nominal 50 ohms at all RF porte.

(b) VSWR shall not exceed 1.15:1, at each port, all other
ports terminated into 50 ohms.

3.0.3.26  Capture effect amplitude control.- Continuously adjustable
controls shall be provided to divide the power as required to:

(a) Establish the pron~r ratio of the carrier power delivered
to the lower and middle antenna outputs.

(b) Establish proper ratio of sideband power delivered to the
upper and lower antenna outputs.

(c) Establish the proper ratio of the sideband power delivered
to the middle antenna output with respect to the upper and
lower antenna outputs.

Adjustment of each power divider throughout its range shall nob
change the RF phase at the antenna outputs by more than + 2.0
degrees.

3.6.3.27 Capture Effect Phase Control.— The phase of the upper
antenna output shall be in phase (i 5.0 degrees) with respect 1o
the lower antenna output and similtaneously out~of-phase (180 + 5.0
degrees) with respect to the middle antenna output.

3.6.3.28 Capture effect carrier isolation.— With each phaser and
power divider set To midrange the power at the upper antenna output,
the sideband input and the clearance input shall te 40 AB or more
below the incident power applied to the carrier input.

.6.3.29 Capture effect carrier stability.— After initial adjust-
ment under normal test conditions, the ratio of the power at the
middle antenna output with respect to the power =t the low antenna
output shall not vary more than + 0.5 dB over the service conditions
of temperature and humidity. Additionally the prhase of the signal
at the middle antenna output shall not vary more than + 5.0 degrees
with respect to the phase of the signal at the lower antenna ocutput
as measured over the service conditions of temperature and humidity.

3.6.3.30 Capture effect sideband isolation.- With each phaser and
power divider set to midrange, the power at the carrier input
shall be 40 dB or more below the incident power applied to the
sideband input. The power at the clearance input shall be 33 dB
or more below the incident power applied to the sideband input.

%.0.3,31 Capture effect sideband stability.- After initial adjust~
ment under normal test conditions, the ratio of the power at the
upper, middle and lower antenna signal outputs each with respect

to the power of every other output shall not vary more than + 0.5 dB
under the service conditions of temperature and humidity, The sum
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of the powers at the upper, middle and lower antenna outputs shall
not vary more than + 0.5 dB, Additionally, the phase of the side-
band signal at the upper, middle and lower antenna each with respect
to every other output shall not vary more than + 5.0 degrees and the
phase of the sideband signal with respect to the carrier signal at
the middle and lower antenma signal output shall not vary more than
+ 5.0 degrees.

3,6.3.,32 Capture effect clearance isolation.- With all chasers
and power dividers set to midscale, the power at the carrier input,
sideband input and middle antenna output shall be 37 dB or more
below the incident power applied to the clearance input,

%,6,%,%% Equipment changeover and test requirements.- Changeover
circuits shall be used to connect the antenna group to the principal
or standby transmitter channel on command of the control unit.
Thru-line wattmeter line sections shall permit testing of waveforms
and power levels of the signals at each antenna cable input for
maintenance, Phase adjusters shall be provided in each line for
alignment purposes, while phase and power corrected outputs from the
designated standby transmitter(s) modulator are continuously monitored
for operational readiness. Through~-line sections shall also be
provided for measuring signal inputs to the distribution unit.
Changeover and test performance shall be as follows over the
environmental service conditions:

(a) Impedance shall be nominal 50 ohms at all RF ports.
(b) Insertion loss shall not exceed 0.4 dB.

(c) Switching time to switch the standby transmitters to the
antenna array shall not exceed 300 milliseconds (ms) after
command of monitor control.

(@) VSWR shall not exceed 1.15:1,

(e) Phase error due to internal line lengths shall not exceed
+ 2 degrees.

(f) Any RF signal radiated from the standby equipment shall be at
least 50 dB below the carrier level of the main unit as
measured at the input to the antenna group.

%,6,%.34 R,F. Phasers.- Phasers shall be provided in each of the
antenna outputs. Each phaser shall have an electrical range of
adjustment of at least 60 degrees each side of midscale. Phasers

shall be furnished for capture effect and null reference configurations.
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3.6.4 Glide Slope control and monitoring

3.6.4,1 Monitoring general requirements.— The Glide Slope subsystem
shall be equipped with a high integrity monitor group for fault
detection. Automatic switchover or shutdown shall be initiated on
command of the monitor group when critical parameters exceed
specified limits. The monitor group shall be capable of operation
in conjunction with a remote indicator/control unit providing
audible and visual indication of subsystem status and complete,
positive conitrol over this subsysten. The Glide Slope subsysten
shall have triple monitors such that each specified parameter
radiated (path width path position and capture effect Glide Slope
clearance) is examined by three identical monitor channels including
detectors, with inputs in parallel. Two identical monitor channels
shall alarm before shutdown or transfer is initiated., The standby
transmitter shall be monitored by single monitors for RF, SDM and
DM, An out-of-tolerance alarm at a single monitor or loss of the
standby transmitters shall produce indications of abnormal operation.
The total period of radiation outside the performance limits shall
not exceed 1 second., Any of the following conditions shall cause
transfer or shutdown as appropriate,

(2) A shift of the mean glide path by more than + 0.2°,

(b) A reduction of power output to less than 50 percent for single
frequency (null reference) or either carrier to less than 80
percent for two frequency (capture effect) of nominal radiation,
or to any point causing the guidance signal to fall outside the
specified limits.

(¢} A change in path half sector width exceeding + 0.2 degrees
' from nominal.

(d) A lowering of the line below the glide path at which a DIM
of 0.0875 is realized to an angle less than 00,7486 from the
horizontal.

(e) Deterioration of the Glide Slope subsystem that would result
in the reduction of below-path clearances outside the
specified limits of 3.6.2.5.

(f) A change in sum of modulation percentages (SIIM) outside the
limits of 80 + 4 percent,

(g) Antenna mast misalignment.
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The standby transmitter monitor shall monitor (except the misalign-
ment monitor) conditions (a) through (f) above for the Standby
transmitter(s)., Monitor channels throughout the Glide Slope sub-
system shall be functionally and mechanically interchangeable and
shsll simultaneously monitor the DIM, SIM and RF level of the
detected signal. Circuit conditions shall be manually adjustable
within the basic monitor channel by means of programming Jjumpers

or switches and potentiometer settings., A suitable meter or meters
and circuitry shall be provided in the eguipment cabinet or in
individual chanmnels to allow final calibration of the monitor chammel
in place, and self test switches or circuitry as required shall force
conditions essential to adjustment. Monitor channel front panel
lamps shall indicate on line condition and memorized alarms from

DDM, SIM and RF detection logic., Interface requirements for the
individual monitor channel shall include:

(a) DC level proportional to DDM, SDM and RF levels shall be
provided and available to the interface for maintenance
monitor pre~alarm generation and/or recorder inputs,

(p) Individual DDM, SDM and RF level alarms shall be placed
on the interface as logic levels, and shall be latched
until reset from an extension control circuit. A4 general
alarm output shall be the logical OR of DDI, SIM and RF
alarms, Front panel lamps or other devices at the individual
monitor chamnmel shall indicate the presence of a memorized
fault as well as a power on condition.

2,6.4,2 Glide Slope monitor fail-safe.~ The Glide Slope monitor
shall be fail-safe such that failure of any part of the monitor
ghall either result directly in an alarm condition, or as a minimu,
shall not alter any alarm threshold level in the direction of
tolerating greater deterioration of the transmitter cutput
characteristics than permitted in the absence of such failures.
For such parts as electronic or electromagnetic switching devices
where it is not practical to provide fail-safe operation under
both modes of failure (open circuit and short circuit), fail-safe
protection shall be provided for the mode of failure having the
higher probability.

%.6.4,3 Glide Slope monitor sgstabilization,- All monitor channels
ghall be stabilized within 2 seconds after initial application of
radiated signals. Concurrently, intermnal monitor control action
shall begin within 2 seconds after initial application of radiated
signals when such signals are outside of allowable tolerances,
Interaction of all the monitor parameters shall be minimized allowing
simple straightforward adjustments of all monitor parameters in turmn
with minimum readjustment,
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3.6.4,4 Near field monitor action.- Monitor alarms from two of
three monitors at the near field monitor shall act to stop all
radiation from the Glide Slope subsystem. An adjustable time
delay of from 2 to 10 seconds (nominally 2 seconds) shall be
provided. The near field monitor general requirements shall be
those specified under 3.6.6.

3.6.4.5 Integral monitor action.— Upon detection of radiation
faults by at least two of three monitor channels of the same
parameter in the integral monitor system, the control unit shall
initiate the following action:

(a) TImmediately cease radiation by the principal Glide Slope
Transmitter,

(b) Tmmediately switch to the operating standby unit, if
available or ceage radiation entirely if standby unit not

available,

(e¢) TUpon transfer or shutdown, action shall initiate an audible
and visual alarm at the remote control-indicator unit and a
vigible alarm at the Glide Slope facility.

(d) If the faul®t persists after changeover, the control units
shall automatically cause all Glide Slope radiation to cease
and shall prevent restoration for a period of at least
20 seconds, From this condition, manual restart shall be
required.

3.6,4,6 Standby monitor action.— Monitor alarms from any monitor of
standby transmitier operation shall, after an adjustable delay of
from 2 to 5 seconds, cause shutdown of the standby *transmitter.

3.6,4,7 Antenna misaligament monitor.- Misalignment of the anterna
tower by a nominal angle of 30 minutes from the vertical, in any
direction, persisting for a time period adjustable between 120 and
150 seconds, shall cause all Glide Slope radiation to cease, This
angle corregponds to a nominal 5-inch displacement at the top of a
55-~foot tower, It shall be possible to bypass separately the
misalignment detector alarm.

3.6,4,8 Transmitter enviromment monitor.- An abnormal enviromment
indicator shall light at the remote control indicator if the
transmitter environment becomes more than 15 degrees C beyond

the normal range of tTemperature maintained by the heater and air
conditioner, Environment alarms shall be indicated by eguipment
cabinet panel lamps and shall be summed in the control unit and
shall provide an abnormal indication at the remote indication

and control unit.
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6.,4,9 Transmitter prime power monitor action.- An abnormal
power indicator shall light at the remote control indicator if
power conditions within the subsystem deteriorate such that:

(1) AC primary power fails

(2) Battery/battery charger line voltage falls outside the
limits of + 15%.

3,6.4,10 Monitor display reguirements.-— Provisions shall be made

for meter indications and status indicating lights for all parameters
monitored. Meters shall be g0 calibrated that readings may be used
directly to ascertain correct values of course alignment and width.,

3.,6,4.11 Glide Slope indication and control general reguirements.-—
Monitor outputs shall be maintained to indicate visually the
existence of an out of tolerance condition, automatically transfer
to standby transmitter, cause downgrade of facility performance
status at the remocte indicator unit or shut down all radiation,
singly or in combination. In addition, any indication given or
action taken shall be memorized at the eguipment panel. Time
delay circuitry, indicator drivers and power/environment sensors
shall be congidered part of the indication and control unizw,

3,6,4,12 Memorization of monitor fun:tions.—- A means of memorization

or non-memorization of the monitor channel DDM, SIM, RF, and antenna
mast misalignment alar:s shall be provided by the indication and control
unit. A means shall be provided to clear the memorized alarm without
affecting facility operation.

3.6,4,13 Transmitter selection control requirements.- The control
unit shall provide selection of either transmitter 1 or transmitter 2
ags the main transmitter,

%.6.4,14 Monitor mismateh action.- A monitor mismatch indication shall
be provided when any single monitor channel in any integral or near
field monitor activates an alarm. This action shall also light the
abnormal conditions warning indicator.

3.6.4.15 Remote control interface requirements.— Interface require-
ments between the Glide Slope subsystem and the remote indicator
and control unit shall be provided.

2.6.4,16 Press to test light requirements.- The indication and
control unit shall provide a means of testing all lamp bulbs on
the monitor chamnels and on the indication panel by operation of
a momentary switch.
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Monitor bypass remilrements.- 1
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Abnormal conditions warning.- An olnormal condition
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Subaysten off the air

{v) Standby transmitter on the air
(e Btandoy transmitber power off
La) Monitor mismatch

(¢} lionitor locally bypassed

(£) Anvenna tower mis-alignment greater *han one~half of orne
(g} Monitor alarm

() Power/environment alarm

3.6.4.19 Additional indication and control unit provisions.- In
addition to the actions previously listed the indication and control
vnit ehall provide.

(2) On-off status displays for the main and standby transmitters.

J L

{b) A selection between local and remote transmitter ON-OFF controlz.

N
«
~

A Torced 20-second delay before 2 manual restart after automatic
shutdown of both transmitters.

(d) An off indicating light (in addition to abnormal lights) when
the subsystem is off the air.

3.0.5 Glide Slope Antenna group

3.6.5.1 Glide Slope antenna general reguirements.- The null
reference Glide Slope antenna array shall consist of two identical
antennas. The capture effect Glide Slope antenna array will consisth
of three identical antennas and these shall be of the same design as
those antennas proposed for the null reference type equipment, AlL
antennas shall be dinterchangeable,
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(a) Antenna mounting.- The antenna shall include mounting
provisions to enable vertical mounting on the towar to
produce Glide Slope angles between 2 and 4 degrec:,
Means shall also be provided to laterally offsel <he
antennas, in l-inch increments, a total of + 18 inches
from its centered position on *he tower.

(b) Antenna towers.~ The Glide Slope antennas shall be mounted
on a steel triangular-shaped sectionalized ftowsr. The forward
facing (toward the approach end of the runway) side of the
tower shall be perpendicular to the runway centerline at the
mearest point on the runway opposite the tower. This side of
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the tower shall be perpendicular, whether or not the tower

is of uniform size of tapers. Each tower shall be couplete
with a ladder with uniformly spaced steps, a minimum of 16"
wide and maximum of 12" apart, climbing safety equipment per
PR-3-0017%01, double obstruction lights, lightning rods,
misaligmment detectors anchor bolts and other related hard-—
ware, The tower shall be self supporting and the tower height
shall be a function of subsystem configuration and shall be
designed in accordance with the height limitations specified.
Bagic tower sections shall be capable of interchange to create
either null reference or capture effect configuration.

(¢) Radomes.- Radomes, if utilized shall be fabricated of Type II
glass fibre base plastic material in accordance with L-P-383
(modifies paragraph 1-3.15.3 of FAA-G-2100/1). If radomes
are utilized, all performance requirements of the antenna
system shall be met with radomes installed.

(d) Siting criteria.- The design location and height of the Glide
Slope anterma shall be in accordance with FAA handbock 6750.16,
The maximum height of the Glide Slope antenna tower shall not
exceed 60-feet,

%.6,5.,4 Radioc freguency energy distribution.~ If multiple elements
are used, an integral distribution network shall be provided for
feeding the individual elements of the antenna in the phase and
arplitude reguired., This network shall be weatherproof and mounted
in the location on the antenna assembly which is readily accessible
for servicing.

3.6.5.5 lntegral monitor.- Each of the identical antenna units shall
include integrel monitor proximity probes capable of adjustment for
phasing and power pickoff.

3,6.5.6 RF energy recombining and detection reguirements.- Radiated
encrgiles sampled vy the integral monitor proximity probes shall be
summned in suitable broadvand networks, then divided by similar networks
into complex signals analogous of the antenna system radiation pattern.
Detection shall be employed to produce three (for capture effect) or
two (for nmull reference) DC offset audio signals in triplicate for
monitor channel inputs. Detection may be incorporated as part of the
monitor channel. Three course position, three sensitivity and (if
capture effect) three clearance monitor inputs shall be generated.
Detection of the composite RF ILS waveform shall be accomplished by
units identical in design whether located in the antenna combination
circuits or in the UHF changeover and test assembly,

3.6.5.7 Obstruction lighting.— A double obstruction light in accordance
with FAA Advisory Circular AC 150/5345-2 shall be provided at the top of
the tower. The lamps shall be wired in parallel and shall be rated at
100 watts each.




23.6,5.9 Envirormental reguiremen
group, and all equipment That
manufactiired to meet the applica
are speciiied.

3,6,6 Glide Slove near field monitor.

3.6.6,1 Near-field mcnitor general requirarients
vided for the intercertion and ritoring of Tne
gignal for the detectiorn of an de—Qf—uu¢€TaNC& z
field detector shall ccnsist of &an environment T.r0
suitable tower and electronic cdeTa2tln assmmblies,
lation in the radiation field.

e, - The rear
aracteris
excesd

3.6,6,2 Near-field mcnitor periorman
assembly shall have hqg i rwar’ :

of aircraft overflights,

50~ohm unbalanced input,

“ ,‘)
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3.6.6.% Near-field monitor action.-
triplicate channel monitoring of the DDL ara uDi
composite ILS Glide Slope waveform, Monitor als "
monitors at the near field rmenitor skall stop radiazticn: I
Slope subsystem without attempted transmitter changeover.
2 to 10 second delay at the monitor system control unit
shutdown to avoid disruption by w rl ile a¢¢cw1n;
monitor to effect changecver ihe
system electronics.

3.6.6.4 Near-field monitor location.- The field detector
located facing the Glide Slope radiating antenna on a
the runway centerliine. Final location alcong thnis line
height, shall bte established after [light test cof the
and will vary with assigned freaquency, glide path angl
service,

(a) TFor capture effect service, location of the deteetor/antenna pad
relative to the transmitting antenna bass shall elected within
a range of 150 to 390 feet. The antenna hsight 6”3_7 be adjustable
for all glide paths established between 2 tc 4 dezr

ﬂ)
"J Uy

(b) For null reference service, location QFall e seiected within a
range of from 112 to 460 feet and antenna height shall be adjustable
for glide paths established hetweer 2.0 and 4,0 degrees, Final
adjustment shall place the receiving antenna at the point of nominal
O DDM in space, at the 180 degree proximity phase point.

3.6.6,5 Near-field monitor detector circuits and adjustment reguirements.-

(a) Detector circuits.- Detector circuits shall consist of a three-way
signal divider and three RF detectors. If not included as part of
the monitor channels, the detector circuits shall be housed in a
suitable protective box or cabinet for environmental protection.
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The detector outputs shall enter the monitor system at the equipment
cabinet monitor channels designated for this purpose.

(b) Monitor adjustment.- DDM monitoring performed by the near field
monitor channels shall be accomplisked in a like manner as for the
integral course monitor channels. SIM alarm points shall be
adjusted to wider limits, nominally i4 percent,

3.6.6.6 Near-field monitor environmental requirements.- The UHF Glide
Slope subsystem near field monitor equipment shall be designed and
manufactured to meet the specified service conditions.

%.6.7 Glide Slope power requirements,—

3.6.7.1 Glide Slope standby power requirements.- A redundant battery/
battery charger-porer supply system shall be provided for system operation.
For the purpose of this specification batteries and power supplies shall be
considered as a power system. The battery(s) shall be capable of suppliing
a full load current for 3 hours at O degrees C (32 degrees F) after the
charging source has been removed, Minimum life expectance in flcat mode
shall be 5 years. An independent overload protected power scurce of 6C Hz,
120/240 V, three-wire AC power shall be provided for each primary power
supply input. Each power supply shall be caprable of continuous operation
into a worst case system load while raising the battery(s) to full charge
condition from a 50 percent discharge within 8 hours. The specified
batteries shall be capable of sustaining normal system operation for 3 hours
after primary power failure, In addition tc these requirements, the
battery charger-power supply shall meet the following performance regquire-
ments over the service conditions.

(a) Maintain a float voltage of 2.15 to 2.17 V per cell with a maximum
of 200 mV PP ripple with or without a battery attached. Float
voltage shall be maintained within +5 percent over the load range.

(b) Supply on demand an equalize voltage of 2.30 to 2.3% V per cell
with a maximum of 200 mV PP ripple. The equalize mode shall be
disabled in tThe absence of a battery.

(c¢) Limit output voltage transients to 10 percent of the initial
steady-state voltage for conditions of

(1) a step change of 15 4, from a 5 A or a 20 A load
(2) dinput line transients up %o +1C percent of nominal

(3) establish regulations within 0.5 percent within 250 ms after
passage of transient upset

(d) Regulation shall be established within C.5 percent within & seconds
after turn-on.

(e) Accessible controls shall include:
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(1)  a manual on-off switch
(2) a manual load/battery disccnnect switch
(3) float voltage adjustment
(4) equalize voltage adjustment
(f) Circuit breaker protection snall ce provided as rollows:
(1) din-line with AC input
(2) battery output(s)
(3) charger output(s) to the subsystem and battery
(g) WVisual indication of status shall include:
(1) a DC armmeter for load current
(2) a red lamp for primary power failure
(%) a green lamp for primary power operation
(L) a red lamp for crharger faillre
(5) a green lamp for charger overation
(€) an equalization timer with cual s-ale to indicate ¢ to 24 hours

(h) Remote Zndication or menitor control unit action shalil be furnished
on ceondition of's

(1) primary power failure
(2) power supply failure
(%) charger output voltage below 105% of norinal batiery voltage
(4) bpattery terminal voltage below 90 +2% <f nominal
7.2 Glide Slope stancdby interface pweer reguirements,— Standty rower

hall be continuously availeble.® Irn acdition, autometic cueration of
switching devices shall affcord:

(a) disconnection of the batiery frcm the load when terminal voltage
drops to B0 +5% of nowinal

(b) disconnection of power supply when outpat exceeds 120 i5% of ncininal
3.6.7.% Glide Slope battery enciosure requirements.- A ncncorrosive

battery box(s) shall be provided, This box shall contain the standby
power supply batteries and shaii De easiiy accessitle, The battery box
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shall be vented to the environmment external to the Glide Slope equipment
shelfter to prevent asccumulation of potentially explosive gasses., The
battery box snall be constructed so as to prevent camage ©

Slope equipment scelter resuliting from spilled electrolyte. 4 batiery
bex located outside of the equipment shelter is permnissible.

the Glide

O

@

3.6,9.8 Glide Slope RF Cables

.6.9,1 RF cables reguirements.— The RF catles utilized in the Glide
Slope subsystem shall be in accordance with paragrach 1-%.10.3
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3.7 VHF Marker Beacon subsysten.

3.7.17 Marker Beacon general reguirements.- A complete VIF Marker Beacon
subysystem shall consist of three each cf the following:

(a) One dual transmitter group with associsted monitor and modulation
equipment.

(v) One antenna group with monitor pickur devices and asscciated
cabling, divider networks, connecters, hardware, etc., necesgsrry
to connect tne transmitter to the anterna array.

(¢) Standby battery pocwer with appropriate rousing.
(d) One equipment cabinet group as sgpecified

3.7.2 Marker Beacon operational reguirements. The Marxzer Beacon subsystem
shall provide information about the distance to the Category III ILS

runway threshold of an aircraft engaging in apvproaches te, and landing at,
airfields., Each Marker Beacon gnall te capable of cperating as an inner,
middle or outer marker.

2,7.2.1 Operational radio frequency.- The desgign cernter transmitier cutput
frequency shall be 75 MHz. All svecified requirements shall be met at tnis
output frequency. The output frequency shall be within +0.005 percent of
the 75 MHz over the service conditions.

2,7.2.2 Coverage.- The marker beacon field pattern is defined by the
locus of points at which a standard calibrated aircrafl installaticn set
for "low" sensitivity, receives an audio signal in excess of 2 milliamnperes
while flying the limits of the Localizer course ne, 150 zicrcamperes
either side of the Localizer centerline, or within +10% of the limits of
the major axis shown on Figure 1, whichever is Zess. The Iield strength
at the limits of coverage specified in Figure 1 shall be 7.5 millivolts
per meter, In addition, the field strength within the coverage area shall
rise to at least 3,0 millivolits per meter, The field patterr shall meet
the following requirements at antenna heights up to a maximum of 20 feet
above ground elevation with the transmitter power output adjusted to .5
watts. (see figure 1.)

(a) When cut by horizontal plare, the pattern shall be an ellipse with
its minor axis parallel to the course line. The ratio of the ellipse

A~

major axis to the minor axis shall be a minimum of 1.5 to 1.0,

(b) When cut by a verticsl plane in the mincor axis, the pattern shall te
within 25 percent of the limits shown in figure 1. Minor axis
coverage shall be measured on the Localizer course and descenting on
the glide path. Coverage =hsall =xtend to an altitude of at least
3,000 feet above uhe staticn.

(¢) The radiation shall be horizontaily pclarized.

(d) Major axis coverage shall be measured at the instrument approach
procedures use altitude,
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37,7 Marker Beacor. tranamis

ter groun.

Marker beacon transmitters.- Dual transmitiers shall be furrishec

> marker oveacon gvatiorn, and each Lrﬂ”“W‘tfﬂr shall bTe mplete
with a mocdulator, means for Wereret:ng the Trree tones, an identifﬂoaigvn
heye? and frornt panel multimetler with a selector oWltcb te digplay tas
G- supplv vollage, critical RF uest roints, modulati

?OrMara and reflected power and the moritor ocutpat 1Tuning-up

S
and servicing the transmitter. A means of automatic and remotely controlled

eqguipnent changeover shall bhe provided., A crystal unit shall be furnished
with each shemitier,

3.7.5.2 Transmitter performance.,- The VHEF Marker Beacc
perform ws follows over the service conditicons,
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Carrier output.- The full raled carrier power outnut of *he
transmitter shall be nov less than 2.5 watis over
concitions as measured alt a SC-ohm unbtalanced regsi
terminating the transmitter cutput. After initd
uncer normal vest conditiornsz, the nower shall n
% over *he service conditions,

(v) Fower output adjustment.— I+ shall be possible to vary
J 1Y J
from full rated output tc 10 percent or less of Ffull
power

~
[}
~—

Modulation freguency.- The transmitter shall inc

luds budllt—in
tone generating and modulating Tacilities so thaet it can be
modulated at any power level 11 the range from .25 to 2.5
watts; frem O to 97 percent Ly any of the following selecuvable

frequencies.
(1) %00 Hz (Outer Marker)
(2) 1300 Hz (middle Marker)

{(3) 3000 Hz (inner Marker)

—~~
(o3
~—

Modulation frequency tolerance.— Each rodulation frequency shall be
within 41.5 percent of the design center freguency inder normal

test conditions. Variation of each modulation frequency shall not
axceed 2.% vercent of the design center frequency under the service
conditions, A control shall be provided for adjustment of the audio
frequency to its nominal value.

(e) Modulation harmonic distortion.- The total harmonic distortion
in the demodulated output shall not exceed 8 percent with

rated power output and 98 percent modulation under the service
conditions.

(£f) Modulation stability with ocutput power change.- After initial adjust-
ment to 95 percent modulation, adjustment of output power over the
available range shall not change the actual percent modulation more
than 2 percent.
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(g) Modulation stability over the service conditions.- After initial
adjustment to 95 percent modulatior with rated power ocutput
tnder normal test conditions, the modulation shall be 91 to 99
percent under the specifiec service conditions,

(h) Modulaticn indications.- A meter shall be provided tc indicate
percent modulation. The meter scale shall indicate 90 percent
modulation at full scale left and 100 percent moduiaticn at
full scale rignt. Tne errcr ir Indicated rercent modulation
over the meter scale shail not exceed +1 percent oI ine actual
vercent modulation over the full rarg ﬂf power ouTput under

normal test conditions. Uncer tne spgecified service concitions,

the error in indicated percent nvd¢la+ cn ghall not exceed

+5 percent ci the actual percent modulation.

3.7.%.3 WMarker Beacon identificaticr requirements.- The transmitter
shall include sclid state electronic keying facilities, Tne design shall
permit manual selection of *the audio frequencies and keying circuits
separately by means of programming jumcers or switches o provide
modulating tones without interruption of tThe carrier.

(a) Modulating tones.- The modulating tone shall be provided and keyed
as follows:

(1) The outer marker audio modulation frequency (400 Hz)
shall be keyed tc provide a continucus series oI dashes,

(2) The middle marker audio modulation frequercy (173
shall be keyed to vrovide & continuous series cof
alternate dots and cashes.

(3) The inner marker audio modulatior frequency (3000 Hz)
shall be keyed tc provide a centinuous series of dots,

{b) Character timing.- The keyer shall provide character timing
as follows:

(1) Dot length: 0.125 second

(2) Dash length: 0.375 secind

(%) Length of space 0.125 second
between cdols and

dashes 1n a
continuous series
and within a code
character.

(c) Keyer stability.— The keying rates shall remair within +15 percent of
the desigr center values under the service conditions. Xeying pulses
shall start without undesirable transients. Transient peaks due to
keying shall no® exceed 2 percent of the peak ampiitude of the normal
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audio frequency waveform al tThe modulator output. It shall be
possible to locally select either keyed or unkeyed modulation
or to remove all modulation from the transmitter without
interrupting the carrier,

3,7.3.4 BEcuipment changeover and test requirements.- Changeover circuits
shall be used tc ccanect the antenna system tc the principal or standoy
tranamitter channel and monitcers localiy and on command c¢f the indication
and control unit.

%.7.4 Marker Beacon control monitoring.

3,7.4.1 Monitor pick-up antenna.- A monitor pick-up antenna shall be
provided to sample the radiated marker beaccn signal. The pick-up
antenna location and gain characteristics shall meet the moritor require-

.

ments over the power ocutout range of the Transmitter.

Z.7.4.2 Monitor reguirements.— The local monitor shall cause a visible
2 g

and audible alarm at the remote indicatiorn and control unit if any of
the following conditions occur.

(a) The principal transmitter is replaced by the standby transmitter
(dual system)

(b) The pcwer output of ihe radiating transmitter drops below
50 percent of rominal

(c¢) Audio modulation cr identification keyirng is not present
(d) Primary power to the site fails

(e) Battery charger fails

(f) Monitor is locally byoassed

(g) Subsystem is nonoperational

(h) The antenna is damaged tc the extent that VSWR exceeds 2:1.

3.7.4.% Monitor fail-safe design.- The monitor system specified herein
shall be fail-safe such that failure of any varts of the monitor shall

either result directly in an alarm cornditicn, or as a minirum, shall not
alter any alarm threshold level in the direction cf tolerating sreater
deterioration of the transmitter ocutput characteristics than permitied
in the absence of such failures, Tor such varcte as e.ectronic or electo-
magnetic switching devices where it is not practical to provide fail-safe
operation under both modes of failure (open cireuit and short cirecuit),
fail-safe protection shall be provided for the mode of fzilure having the
higher probabpility.

3.7.4.% Alarm controls.- Control(s) capable of varyir, . he alarm threshold(s)
shall be provided as necessary to meet The above rmonitoring reguirements., These
regquirements shall be met with any transmitter output froxm rated power to 10
percent of rated power. IT shall e possible to validate all zlarm thresholds
without external test equipment.
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Z2,7.4.5 Alarm stapility.- With alarm tnreshcolds adjusted under norymal
test conditions to provide alarr:s, as stated above, the monitor shall
indicate an alarm under the service conditions as follows.

(a) Carrier output ~1.5 ¢B to -4,0 dB
(b) Medulation tone removed
(¢) TUnkeyed modulation

3,.7.4.6 Alarr action,— When an alarm condition occurs during normal
unattended operation, the monitor unit shall automatically shutdown the
main transmitter and monitor within % seconds and transfer cperation to
the standby trensmitter and monitcr. In cese of an alarm on tne
gtandby transmitter, it shall automatically snutdown tThis Transmitter,
Provisions shall be made for temporarily disabling this shutdown
feature by minor wiring changes tc tie equipment. Restart of the
station shall be accomplished by a manual reset. Provisions shall also
be made for a remote restart capability such that momentary closure

of a set of contacts at the remote monitor point will initiate the

restart.

3.7.4,7 Normal-bypass switch/es.- The marker beacon station shall be
furnished with a normal-byrass switch and a battery disconnect switeh.
The normal-bypass switch shail allcw the temporary disavling of the
automatic shutdown functior for maintenance rpurposes and the battery
disconnect switch shall enable the tvattery output voltage to be
disconnected from the transmitiing equipment. The switches shall be
manually operated and shall be automatically returned to the normal
position when the eguipment is returned tTo service,

3.7.4.8 Abnormal condition panel reguirement.- A panel shall be supplied
at each Marker Beacon subsystem group, wnich shall provide visual
indication of the fcllowing abrcrmal conditions:

(a) Primary power failure

(b) Rattery charger failure

(¢) Monitor locally bypassed

(d) Subsystem groupr not operating
(e) Monitor alarm

3,7.4.9 Remote abnormal indication.- The abnormal conditions shall be
made available at a suitable telephone Jjunction for line transmission
to a remote control point. Abnormal power/environment (ABN P/E)
indication shall be displayed in the case of commercial power loss or
battery charger failure, Abnormal monitor (ABN MON) indication shall
be displayed in the case of a monitor alarm due to unsatisfactory
keying, modulation level or RF power output, or antenna VSWR of 2:1.

A manual bypass of the monitor system at the Marker Beacon subsystem
group shall cause the ABN P/E indicator at the remote indication and
control unit to blink at a two Hz rate,
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3.7.5 Marker Beacon antenna group.

3.7.5.1 Marker Beacon antenna system general recuirements.- The trans-
mitting antenna shall consist of single or multiple elements combinred
with an integral feed network and reflector(s) as required to meet the
specified coverage requirements,

3.7.5.2 Marker Beacon antenna performarce recuirements,- In addition to
providing the coverage reguirements throughout the service conditions, the
Marker Beacon subsystem antenna system shall be designed as follows:

(a) The VSWR of the transmitting antemna shall be less than 1.2:1.
(b) The Marker Beacon radiation shall be horizontally polarized.

3.7.6 Marker Beacon power,

3.7.6.1 Marker Beacon standby power reguirements.- Standby power shall

te furnished from a continuously engaged or floating battery power

supply, which shall permit normal station operatiorn for a period of

72 consecutive hours with battery temperature at O degress C during tkre

specified service conditions., The battery shall be a lead-acid-unit (or
. \

units;.

3.7.6.2 Marker Beacon power supply/battery charger unit requirement,-
The battery charger unit shall:

(a) Maintain a float-voltage of 2.15 tc 2.17V per cell with a maximum
of 200 mV PP ripple with or withcut a battery attached., (Float
voltage shall be maintained within +5 percent over the load range. )

(b) Supply on demand an equalize voltage of 2.%0 to 2.33V per cell with
a maximum of 200 mV PP ripple. The equalize mcde shall be disabled
in the absence of a battery.

3.7.6.3 Marker Beacon power system indicator and control requirements.-
The following display and control functions shall be provided for power
system operation:

Control/Indicator Function
(a) Switch, power on-off Provide AC power input control to
system
(b) Switch, battery on-off Provide battery disconnect
(c) Lamp, primary power Indicate curr ‘n charger

output circuit

(d) Lamp charger output Indicate curr- " in charger
output circui

(e) Control, equalize Set level for hattery
equalize mode
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(f) Control, float Set regulator output
(g) Control, undervolt Set battery euto-discomnect level
(n) Meter Incicate power supply current

and regulatcr cutput veluage

%,7.6.4 Marker Beacon battery enclosure regulrements.- an insulated
nousing, sevarate from the ftransmitier housing shall be furnished tc
contain the batteries needed To gatisfy the power reguirerents of the
Marker Beacon subsystem and shall bte designed for mounting on a platiorm,
It shell provide adeguate protecilon against damege caused by acid
spillage., It shall Jave a hingsc r To provide adsquate weather
protection for tne bpatteries and sna’l be vented to vpermit the necessary
alr flow to prevent accumalation of notentially explosive gasses, A
kasp shall ve furnished for a padlock 1o preclude unathorized access 10
the egquipment,

3.7.7 Marker Beacon interconnections

2,7.7.1 Signal cebles.~ Interconnecting canles shall be as specified
for direct burial and adequate protection from hazard shail be provided.

/.7.2 RF cables,~ The RF cables utilized in this subsystem shall be flexdible,
double sghielded coaxial cables of 5C0-ohms nowminal impedance and shall be in
asccordance with paragrapn 1-3,10,3 of FA4~-G-27100/1.

i
gistance not exceeding 2000 ornme, anc interface eguipment sha.l be used

or trke distribution of volce corrmuricaticns, alarm sigrels and control
ignals., A total of not more “han ¢ Telepnone line palrs shall be required
or ceanection of each Marker bBeacor subsystem group te the remote indicator
and control unit.

2, 7.7.% Telephone lines,- Telephone lines with singie palr loop
r

3,7.2 Marker Beacon equiprent cazbiret,

T.7.5.7 Architectural and strictural reguirements.- Ihe Marker Beacon
“ransmitter equipment cab ‘ret shall be suitavle for pad mounting,.
Design conditions sha’l includs:

(a) Covers.- The cabinet shall be provided with inner and outer front
covers. The inner cover shall be top-~hinged and secured by means
of Dzus fasteners {(or equivalent) along the bottom and side edges.
A movable bar shall be provided toe support the cover in a horizontal
vositicn as a rain shield. The hinges shall be detachable to
permit corplete removal of the cover when desired. When positioned
as a rain shield, the cover shall not interfere with removal of
modules or use of extender cards, The outer cover shall be removable
by captive thumb screws, A hasp snhall be furnished for attachment
of a padlock to prevent unauthorized access tc the equipment within
the cabinet.
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(e)

(g)

Appearance.~ The exterior of the cabinets should have a modern
commercial or light industrial appearance. The appearance should
reflect the precision and reliability of FAA activities and the
utilitarian quality of public financed construction.

Finish and color.- The exterior surface of the Marker Beacon

cabinet shall be insignia white, color 17875 of FED-STD-595,

Painting of all exterior surfaces shall be in accordance with
FAA-STD-003.

Materials and material application.- Materials of construction shall be
suitable for the intended application considering the cabinet life,
environmental service conditions, and transportation loads. The ultimate
gites for these cabinets may range from coastal environmments with salt
atmosphere to mountainous areas, Provisions shall be made for prevention
of corrosion; avoidance of unprotected fraying surfaces, moisture traps,
and galvanic couples due To contact between dissimilar metals; and proper
selection and application of protective finishes. The cabinet design
shall keep maintenance to a minimum during the 1ife of the cabinet with
no required periodic maintenance inspection or activity normally
necessary more often than once every year.

Fire resistance.- Materials used for cabinet construction (hidden or
exposed) shall be noncombustible or fire retardant. Noncombustible
materials shall be determined in accordance with ASTM B 136 (Test for
determining Noncombustibility of Elementary Materials). Materials

which are inherently fire retardant or have received a fire retardant
treatment shall produce a flame spread rating of not more than 25 when
tested in accordance with ASTM E 84 (Surface Burning Characteristics of
Building Materials), The fire retardant treatment shall not be subject
to degradation due to weathering or custodial operations such as cleaning,
washing, ete., Plastic materials (including foam insulation and sandwich
panel rigid foam) shall be processed to impart self-extinguishing char-
acteristics to the material when tested in accordance with ASTM D 635 and
ASTM D 1962 (Flammability of Rigid Plastics over 0.127 CM in Thickness
and Flammability of Plastic Foams and Sheeting, respectively).

Heat transmission.,- There is no heat transmission value for marker beacon
cabinets as the intent for this enclosure is to provide shelter from
inclement weather only,

Foundation design.- The contractor shall design and prepare standard
foundation construction drawings and specification suitable for
Government contracts with small general contractors at field
installation sites. An allowable soil bearing pressure of 3,000
pounds per square foot shall be assumed for the design, with a 48"
maximum frost penetration,

3.7.8.2 Marker Beacon equipment cabinet envirommental control requirements.-

The Marker Beacon equipment cabinet shall be of double wall construction,

and shall be vented to provide convection cooling of the eguipment while
simultaneously providing protection against rein and scereening against insects,
The inner cabinet shall be vented as reguired for adeguate convection cooling
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with RF screening as required to me
Alr conditioning, heating and ven
in accordance with Specification

meet equipment performarce requirements.
ntilating equipment (if required) shall ke
FAA~C~2256,

.7.8.3 Marker Beacon eguipment cabinet electrical reguirennts.—

(a) General.- Electrical eoulp ient snall be Q@Slsued sized, arranged,
and furnished to accommodsa~e all of the icas
requirements of a complete 113 l.arker Beacon facilit

a

shall be in accordance with the Wational Electrical Code anc Snec1—
fication FAA-C-1217. 1In *e event of conflict, Specification

FPAA-~C~1217 shall goverri.

(b) Distribution system.— Thne Governmen® will provide 120/240V, 60 Hz
single-phase, three-wire, ncerground commercial power service 1o
the site. The cabinet elecirical distripution systern shall
commence with the incoming service conduit and conductors as they
enter the cabinet floor or vall if applicable and extend throughout the

facility, including the antenna system and support tower, Spare electrical

capacity of not less than ©0% of the design load chall be provided in the
ddstribution panelboard cazpacity and distribution wiring, Short circuits
and overloads shall be cleared at the lowest possible level in the system
via proper coordination of circult breakers of fuses or both.

(¢) Outlets.- A 120 volt AC, seingle-phase, 20-ampere, duplex outiet
shall be installed and wired inside of the inner cabinet of the
gquipment cabinet.

%,7.8.4 Equipment cabinet environmental requirements.- The cabinets

and equipment therein shall sustain the maximum stress imposed by the
ambient service conditions specified without permanent deformation damage
or degradation of overaticn.

3.8 Remote Indication and Contrcl Subsystem

3,8.17 Remote Indication and Control general requirements.- The Category III
ILS design shall include a remote indication and control subsystem that
when interfaced with the Localizer Glide Slope, and Marker Beacon subsystems,
provides visual and aural indications of the operational status of the ILS
and is capable of selected control functiorns, The remote indication and
control equipment shall be designed for installation in a stardard 19-inch
relay rack or dest top cabinet, Panel neight shall be as small as possible
and ir any case shall not exceed 14 inches and depth shall not exceed 9
inclies., Power requirements shall not exceed 250 watts from a 60 Hz 120 volt
singzle phase three wire source.

3,8,2 Remote indication and control performance.-~ The remote indication
and control subsystem is intended for installation in a remote control
location with a (slave) indication display unit intended for installation
at the principal maintenance facility location. The (slave) indication
display unit shall function in parallel with the remote indication and
control unit with the exception that the slave unit shall not require any
of the control functions. These equipments shall provide the following
functions:
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(a)

(h)

(2)
()

Visual indications of the status of the Localizer, Glide Slope, and
Yarker Beacon subsystem by the use of green, amber and red lights, The
green light indicates that the prinecipal transmitter is radiating, the
amoer light indicates the standby transmitter is radiating, and the red
light indicates neigher transmitter is radiating.

An aural and visual indication of a system abnormal monitor (alarm)
condition and of an abnormal power environmental condition.

Visual indicators of system Category III status (green) and of a
system Category I status (amber),

Alarm silence

Remote cycle switch for control of the Localizer subsystem, Glide
Slope subsystem and three Marker Beacons (remote control only).

Dimmer control for all indicating lights

Interphone service with the Localizer subsystem, Glide Slope subsystem
and three Marker Beacons (remote control unit only).

Aural monitoring of the 1020 Hz Localizer identification signal
(remote control unit only).

Inclusion of one spare channel,

Bulb test to check all indicating lights.

3.8.3 Fault and control modules.- The remote indication and control

subsystem shall include six (6) interchangeable fault and control modules
for each of the two display units, each having the same monitoring functions.
Five modules shall be utilized to service the Localizer, Glide Slope and
three (3) Marker Beacon units, while the sixth module shall function ac a
spare unit, The functional features of each module is specified as follows:

(a)

(o)

(e)

Visual indication of the operational status of the subsystem trans—
mitting equipment by the use of '"green normal," "amber operaticnal
standby," and "red abnormal' indicating lights. When a transmitter
status changes to standby or off, an audible alarm shall sound wntil
silenced by depressing the alarm silence.

The capability to start or stop the function of the subsystem trans-
mitting equipment as well as the capability to select either the
main or standby transmitter equipment for operational use (remote
control only).

Visual indication of the operational status of the subsystem by the
use of an amber light to indicate remote monitor bypass function and
monitor alarm, When a monitor alarm is indicated an audible alarm
shall sound until silenced by depressing the alarm silence.

Visual indication of the operational status of the subsystem by the
use of an amber light to indicate a prime power, standby power and/or
environmental temperature alarm. When this alarm is indicated, an
audible alarm shall sound until silenced by the elarm cllier.: .
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(£) Glide Slope principa
(g) Glide Slope standby
(h) Glide Slove monitor
(i) Glide Slcpe station
(i) Outer marker beacon
(k) Middle marker beacon
(1) TImner marker beacon

(r) TUnless input is bypa
opticnal conditions

(r) lLocnlizer power/envi
celay at the display

(o) Glide Slope power/en
v

+ -

delay at the dispil

-90~
1 transmitter ig on the air
transmitier is available
chamnel 1intiplit not presen
battery terminal vcltags above oreset level
cperating witnout alarm

cperating without alarm

operaling without alarm

ssed, distance measuring equipment (DME) or other
cverating within tolerance

ronmental alarm absent cr within preset alarm

nanel.

viroomental alarm absent or within prese
parel.

g indication.— Tne Category I

3.8.5.2 Cateogry I statu
illuminated only if all @

(a) Either the princival
is on tre air, provi

i r the princioval
tation is on the ai
s

(e) Middle marker beacon

(f) Irner marker beacon

s
he following conditions are positive:

or standby transmitter at the lcocalizer station
ded that no monitor cnannel inhibit exists.

vl

or standby transmitier at the Glide Slope
r, provided that no menitor channel inkibit

JORSS

operating wilhout alarm.
operating without alarm,

operating witicut alarm.

3.8.6 Audible status change alami,— 4n audible alarm shall occur waen

the systerm is downgraded.

The alarm shall be continuous with a manual

silence capability at the status display panel. This alarm shall be
distinet from thalt generated from the fault and control modules
(3.8.3 a, ¢, and d), The alarm shall also be adjustable for

loucness.

3.8.7 Time delay reguirements.- Two independent programmable counters shall

be provided to delay powe
Localizer, Glide Slope an
to be downgraded from Cat
be settable in ten-minute

r/environmental abnormal alarm inputs from

d Marker Beacon subsystems before causing the ILS
egory IIT to Category L. Each delay circuit ghall
increments to a maximum of Two-hours fifty-minutes
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by the use of internal connection., Automatic
the alarm stimulus is reroved for a pericd of

.

3.8.7 Intercommunication requirements.- Intercon circultry shall be

provided to allow voice communication veiween all subsystemrs of the ILS,
In addition, provision shall ve made for the audible monitcring of the
Localizer identification tone and keying, Circuit selection and latching
shalli be provided in conjunction with the intercom recelver and celect
switches.

3,9 Maintenance Monitor subsysten

nts.- The Category III1

maintenance monitor subsystem shall consist of the Tollowing equipment
units:

%.9,1 Maintenance VMonitor general requireme

pl

(a) Status display vanel unit.- located in the principal maintenance
facility.

:ated in Localizer

(b) Localizer maintenance moni
shelter.

(¢) Localizer far field monitor maintenance monitor unit.,- located in
far field monitor enclosure,

(d) Glide Slope maintenance monitor unit.- located in Glide Slope
shelter,

These eguipment units shall form an integrated subsystem thnat will kave
the capability to alert the principai mainternance facill tJ u‘ impending
failure or partial ceterminatiorn of ILS eqguipment, prior to this equivment
exceeding its operational limits.

3,9.2 Maintenance wonitor equipment performance.-~ The maihtenance monitor
remote equipment units shall sample analog voliage cutcuts and/or switch
closures to determine the maintenance conditicn of the iarious gubsystems
that comprise the Category III ILS. These parameters sna'l be independently
compared with predetermined voltage levels or conditicne trnat shell give
advance indication that one or mcre of the gelected parameters has exceeded
its preset value. The menitor sensing circuitry for each varameter shall
be individually adjustable to cover nominal 75 percent +50 percent of the
parameter alarm limdts. Provisions shall be made to display tne pre-alarm
indication at the status display panel wunit that will be located in the
principal maintenance facility area.

%.9.% Maintenance monitor display

Status panel.~ The maintenance monitor display status panel shall bte
divided into zcnes that indicate the pre-alarm cornditions of the uOO&llZEf
subsystem, the Localizer far field monitor and the Glide Slope supsystem
and shall contair an on/off cortrnl. Table 3 Main*enanceva
Panel Display, indicates the minimur disp :
provided in the design of the status dis
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sanall be operated by suitable larp driver cire
contained within the status panel. A voltage shall be returned through
relay contacts at the remote moniter facilities for lamp driver contrcl,
zna shall be arrvanged to indicate fault or: all lines in the event of
power failure or power off conditions existing at the remote facility.
A power off condition at the status panel shall in no way influerce the
equipment that is being monitored. The maintenance monitor display
stetus panel shall be suitable for mounting in 2 standard 19-inch relay
rack or desk top cabinet., Power remidrenents chall not exceed 20C watts
from oa S0 Hz, 120 volt single phase Three wire circuit.
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TABLE 3, MAINTENANCE MONITOR STATUS PANEL DISPLAYS
Scurce Monitor Cnannel Paramaters Indicator
or ction Vonitored
Localizer Integral Course I A, SN, DOV Lkrnber
Subsysten Integral Course I RE, SDM, DDM Amber
Integral Course 111 REF, 3Sid, DI LAmber
Integral Sensitivity I Do Lrber
Integral Sensitivity I1 DIt Locer
Integral Sensitivity III DM Liter
Inﬁegral Clearance 1 RF, SDd, DD Lmber Light in Prealarm
Invegral Clearance II1 Ry, S, DDxi frer Lignt in Prealarm
Integral Clearance III EF, S0, DO Lrber Lignt n Prealarm
Identification T Site 1D Red in Absolute
Identification IT Site ID Red I in Absol
Identification IIT Site ID red in Absclute
Clearance Course I RF, SD, DD Armber Light in Prealarm
Clearance Course 11 ¥, S, DI Amber Light in Prealarr
Standby Course RF, SIil, DO Arber Light in Prealarm
Standby Sengitivity DDVl Arber Light in Prealarm
Standby Clearance Ry, SIp, DD Amper Light in Prealiarm
Standby Identification Site ID Red Light-Alarm in Absolute
Temperature Shelter Temperature Amber Light in Prealarm
Ravtery Eattery Voltarse Arber Light in Prealarm
Localizer Far Field Course I SDn, DI Anter 11 in Prealarm
Far Field Far Field Course IT 3o, DIM Amber in Prealarm
Moniter Far Field Coursz IIX1 Sy, DD Anber Light in Frealarm
Rattery Rattery Voltagfe Amter Light ir Prealamm
Glide Integral Course T RF, 2D, DL Amper Light in Prealarm
Slope Integral Course II RF, 30, DI Amber Light in Preaiarm
Subgystem Inwegral Course IIT RF, SDM, DO Anber Light in Prealarm
Integral Sensitivity I Do Arber Tight in Prealarm
Integral Sensitivity IT DDyl Lrrber Light in Prealarm
Integral Sensitivity IIL DDM Amber Light in Prealarm
Integral Clearance I RE, SIM, DDM imber Light in Prealarm
Integral Clearance II RF, SIM, DI Amber Light in Prealamm
Integral Clearance II1I RF, SIM, DI Arber Iight in Prealamm
Near Field Course 1 ¥, SDM, DI Arver Light in Prealarm
Near Field Course II RF, s, DM Amber Light in Prealamm
Near Field Course IIL RF, sSDM, DM Amber Light in Prealarm
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TABLE 2. MAINTENANCE MONITOR STATUS PANEL DISPLAYS (contirued)

Monitor Channel Paramaters Tndicat
Source or runction lonitored paicator
Standby Course R, SIM, DDM Amber light in Prealarm
Standby Sencsitivity DIM Arber Light in Prealarm
Standby Clearance R¥F, SIM, DDM Arber ILight in Prealarm
Termnerature Shelter Amber Light in Prealarm
Temperature

Battery Battery Voltage Lmber Iight in Prealarm
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5.9.4 Localizer maintenance melll Ltor requirenents
maintenance monitor unit shall sample the
switen closures from selected noriteor channel
comparison with predetermined and adecuatel
conditions, give advance indication ti
meters has exceeded preset valuss, numin
Provisicon chall be made fcr remote QLS}l
A minimur of 39 parameters shall ve monitored
Monitor channel outputs shall be urovosse“
Jlevels and summed in a logical "OR" —o &
for each monitor channel. Exceptions To
widtr ronitors are processed DDM only, arc
slarms. The stetus display panel shall ve
following groups of lamp indicaticneg:

(a) A group of three larrs, numberec 1, 2, 2.

(1) Course (ON GSE) No. 4 (RF + 3D+ DDM)

(2) Course (ON CSE) position No. 2 (RF + SII + DDH)

(%) Course (ON CSE)

e

coiticn No. ® (BF + SDIC + DDM)
(p) A group of three lamps, rumbered T, 2, Z.
(1) Course (OFF CSE) No. 1 (Do)
(2) Course (OFF CSE) No. 2 (D)
(3) Course (OFF CSE) No, 2 (Do)
(¢) A group of three Lanps, ruroered 1, 2, 2.
(1) Clearance (OFF CSE) Ho. 1 (RF + SDM + DDI)

(2) Clearance (OFF CSE) No.

AN
N
s}
Fe |

3

SDI + DDM)
(3) Clearance (OFF CSE) No. # (RF + 8DV + DIM)

(d) A group of two lamps, numbered 1, 2.
(1) Clearance (ON CSE) positicn No. 1 (R¥ + SIM + DIM)
(2) Clearance (ON CSE) positicn No. 2 (RF + SDi. + DDM)

(¢) A group of three lamps, numbered 1, 2, J.

(1) Identification No. 1 (SITE ID)
(2) Identification No. 2 (SITE ID)
(3) Identification No. Z (SITE ID)
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(f) A group cf four lamps, functionally named.
(1) Standby course position (RF + SDM + DIDM)
(2) Standby course width (DIM)
(3) Standby clearance (RF + SIM + DIM)
(4) Standby ID (SITE IDENTIFICATION)

(g) A single lamp monitoring tattery voltage.

(n) A single lamp monitoring temperature.

9.5 Far field monitor maintenance meoniter reguirements,- The Localizer
r field monitor unit shall sample the analcg voltage and/or switch

losure from the three monitor channels ernd by independent comrarison

with predetermined and adeguately adjustable volta*e levels give advance
indication that one or more of the selected paramalers has exceeded tTreasst
values, nominally 75 percent of alarm limits. A minirmum of six parameters
shall be monitored at the far field monitor facility. Monitcr channel
outputs shall be processed for DIDM and SIM preaiarm levels and summed in

a logical "OR" fo present a single prealarm indication for each rmonitor
chennel. The status display panel unit shall be provided wi*h, as o cindvmam,
the following group of lamp indicaticns:

4
2
b
c

(1) Far field course No. 1 (DIM + SDM)
(2) Par field course No, 2 (DIM + SDM)
(3) FPar field ccurse No. 3 (DDM + SIM)

(4) Battery voltage

3.9.6 Glide Slope Maintenance Mcnitor requirements,~ The
subsystem maintenance monitor unit shall sample the analo
wd/or switch closures from selected monitor channels, axd
compariscr. with predetermined and adequately adjustable vo
conditions, give advance indication that one or morec of
parameters has exceeded preset values, nominzlly 75 percent
limits. Provision shall be made for remote display of indicadt
conditicns. A minimaun of 38 parameters shall be ron;torfu a*
Slope subsystem. Monitor channel ouiputs shall be process
and R power prealarm levels, and sumed in a logical ”OR” TO 1
single prealarm indication for each monitor channsl. Excepbhion
above shall be that course width monitors are vrocessed for DIM orly ‘
clearance monitors apply to capture effect configuration only. The status
display panel unit shall provide, as a mininum, the following sroups of
larp indications:

(a) A group of three lamps, numbered 1, 2, 3.

,.,
14
A

(1) Courss pesition No. 1 {FU + Do)
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(2) Course position No,

(3) Course position No. 5 R¥ + SDiI + LIn0)

(b) A group of three lamgs,

(1) Course width No. 1 (DL

3

(2) Course width No, 2 (DI
(3) Course width No. 3 (DDl

(¢) A group of three lamps, nwsbers=d '. o, *.

N

(1) Clearance No. (RE' + SDM + DIXD)
(2) Clearance Nc. 2 (RF + SO + LZDI)
(3) Clearance No. 3 (RF + SDI1 + DDIY)
(&) A group of three lamps, nurbered 1, 2, =,
(1) NFM course position No. 1 (RF + SDM - DLii)

(2) NIM ccurse position No. 2 (RF + SIM + IIi0

NFM course position No. 3 (RF + SI. + LIl

TN
!
S~

(e) A group of <hree lamps, numberec 1, 2, 2.
(1) Standby course vowiticn (RF + SIM + DD
(2) Standby course width (DII)
(%) Standby clearance (RF + SIM + DII)

(f) A single Lamp, monitoring otattery vcilage.

.

/ : - : : -
{(g) A single lamp monitcering tenperature.

3.9,7 Maintenance mcnitor subsyster environmental reculrenments.- 1he
maintenance monitor subsystem anc all eguipment Thal comprise Tals
subsystem shall be designed and manufactured o sa”isly trhe specirlec
environmental service ccnditicns.

C
T

U, QUALITY ASSURANCE, RELTIABILITY, MAINTATVABILITY AND FATIL-SATE PROVISIONS

4.4 General.- The contractor
program in accordance witn F
specified in section 1-4 of Sreifd
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The contractor shall demonstrate by calculations and analytical evaluation
that his proposed mechanical, structural and elecironic equipment will
meet the specified reliability, maintainability and fail-safe requirements.
The design evaluation conducted by the contractor shall be consistent
with the latest available reliability and maintainability engineering
procedures, MIL-STD-785 and MIL-STD-470, respectively. The contractor
shall awalt approval of the final design by the Govermment pricr to Tro-
ceeding with the final assembly of the eguipment. The performance evalua-—
tion to be conducted by tlo¢ Goverrnment shall be based on statistical
techiiques reguiring the actual coperation of the equipment in an ambient
operaticnal environment for a period of time sufficient tc assure that tThe
Ingtrument Landing Systems furnished meet all specified requirements.

This evaluation shall be conducted ;n accordance with a test program
prepared by the contractor and submitted to the Government for review and
approval.

L,2 Quality Assurance Plan,- The contractor shall préepare a Quality
Assurance Plan that documents the cuality assurance activities, events,
and procedures that will be implemented by the contractor during the
design, fabrication and testing phases that lead te the delivery of the
Category 1IT TLS. A draft Quality Assurarce Plan shall be delivered to

he FAA to be reviewed prior to avproval of the plan., Tnhe contractor
shall receive approvel from the Contracting Officer to implement the
Quality Assurance Plan prior to proceeding witii the manufactire or test of
any equipment.

4.% Quality program requirements,- The contractor shall provide and
maintain a quality control program which fulfills the requirements of
FAA-STD-016 and Specification MII-I-45208, Insvection Systers Requirements.
The contractor's quality contrcl nrogram shall be scheduled and controlled
plan of events integrating all necessary design reviews, and purchasing
activities, and shall include those necessary to develcn procedures that
will be utilized in the performance c¢f evaluation thrat are based on
statistical techniques that reguire comprehensive evaluation, inspection
and test of ILS. The contractor shall demonstrate Ly actual operation of
the equipment for a sufficient period of time 1o ossure that specification
reguirements have been satisfied., Prior tc any fabrication of the equip-
ment, equipment subgystem tests, or operatiocnal demonstrations, it will be
required that the contractor shall deliver to the FAA, the results of any
analytical evaluation of subcontract activities, fabrication, processes,
manufacture, assembly, accepltance testing, packing, and shipping. The
contractor shall perform the inspection ana testing required to substan-
tiate product configuration and conformarce tc drawings, specifications
and contract requirements, The design evaluation phase shall be consistent
with the latest available reliability engineering system, subsystem, or
equipment units design to demonstrate that the propcsed design has the
inherent capability of meeting the ILS Specification. The contractor
shall receive final design approval from the Contracting Officer prior to
proceeding with the final assembly of the equipment,
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accordance with MIL~-STD-785 and MIL-HIDBK-217. A reliabiliity analysis shall
he submitted cortaining the following as a rmirinus:

1

(a) A reliability block diagram oI the equipcent indicating all redis can-
¢cies, series, elements, voting logic, ete.

equipnent woere an element is

(b) Failure rates for each element of the
assertbly for whiech failure rates are

cdefined as the lowest level of
avallable.

(¢) References of all failure rate data and modification factors used to
account for environmental conditicns., Justificazicn of these factors
must be based on engineering analysis,

(d) Systems failure modes must be identifeid for each ILS station.

(e) An estimate of the equipment MIRF shall be made, based on the above
reguirements,

(f) An estimate of the ILS facility relisbility shall be made based on
the above requirements.

(g) All assumptions concerning the reliability analysis must be documented
and Jjustified.

4,5 Reliability demonstration plan.- Using Military Standard 781, the
contractor shall design and implement a reliability demonstration test pl

such that the probability of the FAA accepting a systen that does not meet a
minimum acceptable reliability level of 833 hours for localizer and 1333 hours
for Glide Slope shall not exceed 0.10, Test Plan V of MII~STD-731 using a
gsample of two complexed systems shall be used for assurance of the specified
equipment MIBF reliability requirements.

4,6 Maintainability demcnstraticn plan.- The contractor shall design plans
whereby fault simulation for corrective maintenance tasks shall be performed
by the introduction of faulty parts, deliberate misalignment {tugging), etc.,
as specified in MIL-STD-471, Maintainability Demcnstraticn. A minimuarn of
fifty (50) stratified (bugged) samples are requirecd for develoring time-to-
repair data. The contractor can assume that the time-to-repair data Iits a
log normal distribution., The time-to-repair data should ncot include
logistic delay, i.e., repairmen, parts and tools are available. The
contractor shall demonstrate System Maintainability (corrective maintenance)
by applying Test Method I, Test Plan B-2, and CC Curve, Figure B-2 of 3
MIL-~STD-L471 using the fault simulation time-to-repair data.

4,7 Pail-safe demonstration plan.- The supplier shall provide a test plan
to demonstrate that the fail-safe requirements are met, The plan shall
provide for demeonstrating, as a minimum, that failure of any part of the
monitor shall either:

(a) result directly in an alaym condition
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(b) not alter any alarm threshold in the direclion of tolerating greater
deterioration of the system nerformarce characteristics than permitted
in the absence of such failures

and failure of any part of the control unit srall either:
(a) result in automatic shutdown of the associated facility

(v) not inhibit the control unit from accomplishing these functions in
the event of a monitor alarm,

The above criteria shall be demenstrated during the collection of time—to-
repair data by observing and recording the system's behavior to the
deliberate intreoduction of faulty parts and/or the misalignmert or boli

of the system in whick a hazardous condition can occur and if recessary to
continue to introduce faulty parts and/or misaligr (bug) the

system or both so as tc demonstrate a particular fail-safe characterigtic
that was not demonstrated during the collection of time-to-rerzir data.
The contractor will assure the FAA that all potential wmodes of hazardous
failure have been studied and satisfy the fail-safe reguirerents,

4.8 Demonstration plan evaluation.- The ILS demons:ration vlans formu-~
lated and implemented by the contractor with the cooperation of the FAA
shall be subjected to continucus evaluation by the contractor and FAA
during the implementaticon phase.

4,9 Workmanship and inspection.- The egilpment and components manufactured
and assembled to form the groups of eguinment and subsystems of the ILS,
shall satisfy those workmanship starndards thnat are necessary and reguired
to satisfy all performance specificatiors, re1¢ab111 ylpquvreventg, and
environmental reguirements detailed in % specification, The eguipment
to be delivered will be inspected for oonformance to the fabrication

rawings and specificaticns and the requiremerte of this specification.
The inspection shall include, but nct be limited to, workmanship, dimensions
(ircluding flatness and squareness), ccornections, missing parts, damaged
materials, inoperative parts, damaged finishes, and parts not easily
operable. All electrical wiring apd equipment shall Fp 1nsp cted and tested
in acccrdance witk FLAA-C~1217, and the National RElec Ccae. All tests
and inspections shall ke witnessed by authcrized repres entative of the
Government. The contracting officer shall be nctified at least ten (10)

ork days in advance of each test or series of tests

(+

4,10 Testing.- The contractor skall submit a test plan 1n accordance with
FAA-STD-016, to insure that the proper testing that is applied to the
Category IIT ILS, subsystems, equipment groups and items of equipment to
demonstrate that the specifications are satisfied. The contractor shall be
responsible for overall coordinaticn of the testing effort so as %o prevent
duplication and to insure that there are no serious omissicns. If any
portion of the program is subcontracted, the subccntractor shall be
respoensivle to the contractor for their portion of the task.

The contractor shall be responsible for supervising the formulation and
implementatiorn of the test plans, procedures and data reporting system.
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The contractor shall specify the methocs cf collecting data as well as
informing the FAA as to the progress of the test progrars. The contractor
shall submit a test scheduie that indicates the major miliestones in
accomplishing test program.
Tre test program shall demonstirate that all operational parameters and
equivment specifications have been satisfied. The test orogram will
cover the followlng criteria:s
(a) Systems tests
(b) Subsystem tests
(¢) Equipment group tests
(d) Equipment item tests
(e) Equipment modules tests
(f) Component tests
(g) Material tests
(n) Envirconmental tests
(i) Reliability tests
(3) Availability deronstration
(k) Maintainability demcnstration
(1) Fail-safe demonstration
The coniractor shall document the formulation and implementation phases
of the test and demcnstration program. The documentation for the formu-
lation phase shall be submitted with the contractor's proposal for the
I1L3 Ground Equipment as a separately bound document and shall include the
following:
(a) The contractor's proposed demonstration plan management crzanization.

I

(b) 4 complete descriotion of the demonstration test plans, analytic
models and reiiability analysis,

(¢) A complete description of the data reporting system with a description
and samples of data reporting Torms,

(d) A milestone chart and planned wcrk schedule indicating the time
required to demonstrate the various vhases of the demonstration
requirements,
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Dccumentation for this phase shall consist of the following:

(a) Progress Repcorts shall include milestone charts showing the planned
work schedu.e and work completed. The contractor's demonstration
rlan management must ensure that these reporis are corsistent with
the objectives and plans described in the Formulation Phase of the
demonstration test plan program.

(b) Final Report covering the completed contract effort shall contain as
a minimun:

(1) Data collected.
(2) Factors which influence data.

(3) Analysis of the data (data reduction technigues used,

use of data by the analytic models).

(4) Resulis of the *tests and/or demonstration.
The contractor or his auvhorized representative shall sign the coriginal
tracings of all drawings and the first page of all specificatiors, design
calculations, or similar documents under the contractor's printed name
and over the affixed replica of his professicnal seal or his registration
certification number including the state or jurisdiction of issue.

5. PREFARATION FOR DELIVERY

5.1 Items toc b= delivered.- Preservation and packaging of items to be
delivered in a shelter shall be in accordance with paragranh 3.7.1.2,
(Level C) of MIL-E-17555 and vacking of these items shall be in accordance
with paragraph 3.7.2.2 (Level €) of MIL-E-17555,

5.2 Preservation and packaging.- Preservation and packaging of items to
2e delivered separately from the shelter shall be in accordance with
Specification (MIL-E-17555, Level A, Method II).

5.5 Packing.- Packing of items to be delivered separately from the shelier
shall be in accordance with Specification MIL-E-17555, Label B, WNo nmore
than one se? ¢f eguipment and associated items shall be packed in each
shipping container.

5.4 Marking.- Each package and shipping container shall be durably and
legibly marked with the following information:

Neme of Item and FAA Type Designation
Serial Number(s)

Quantity



-103- FAA~E-2647
Contract Number
Federal Stock Number
Gross Weight of Container

Manufacturer's Name

6. NOTES.
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